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(54) TiUe: 2,7-ARYL-9-SUBSTmJTED FLUORENES AND 9-SUBSTrnJTED FLUC»IEN£ OLIGOMERS AND POLYMERS 



(57) Abstract 



The invention relates to 2,7-substituted-9>substituted fluorcnes and 9-substituted fluorene oligomers and polymers. The fluorenes, 
oligomers and polymers are substituted at the 9-position with two hydrocarbyl moieties which may optionally contain one or tnoft of sulfiir, 
nitrogen, oxygen, phosphorous or silicon heteroatoms; a C5-20 ring structure fonned with ±e 9'Carbon on the fluorene ring or a C4.20 ring 
structure fonned with the 9-carbon containing one or more heteroatoms of sulfur, nitrogen or oxygen; or a hydrpcarbylidcnc moiety. In one 
embodiment, the fluorenes are substituted at the 2- and 7-positions with aryl moieties which may ftirthcr be substituted with moieties which 
are capable of cross-linking or chain extension or a trialkylsiloxy moiety. The fluorene polymers and oligomers may be substituted at the 
2- and 7*-po$itions. The monomer units of the fluorene oligomers and polymers are bound to one another at the 2- and 7'-positions. The 
2,7*-aryl-9'-substitut6d fluorene oligomers and polymers may be further reacted with one another to fomn higher molecular weight polymers 
by causing the optional moieties on the terminal 2,7 '-aryl moieties, which are capable of cross-linking or chain extension, to undergo chain 
extension or cross-linking. Also disclosed are processes for preparing the disclosed compounds. 
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1. 




r1(*. #'5?343:ic. ci-2ot Kp*;ut*;uxiis. n. o. p^l<(±s i 

r2(*, #>t?3f4a[iz, ci-2ot KP*;ue;u. ci-20t KP*;ut*;b;i|-4^*>. 

'5^'"'- Ci_20t KP*;ut*;ix7r-^v*;u7H— Ci_20t Kp* 

R3|i. §>!^J(43:lc. Ci-20t: KP:ti;ue;u. X(*v (Ci-207;U^-/U) T5 
ci-2ot KP:*;uf;u:t^v. K'J (Ci-io^^u^^u) v'P^v=tL<i*c 
i-2ot: KP*;ut*;u-ea^Lfcci-2ot Kp*;utf;ut?fey . 

2. EA<#/3rJ(tti:(c, T'J-^U, t KPdFi>-e«^LfrT'J-;u. -J^'J'Vi^^U 

VU'T SK. h\ h 'J TJU^^UvP^v. h 'J 3?;u;j-p If — ;ux— 

xi*^>y'>'j7P:f5^>-e<fey. 
Rijb<ci-i27;u^;u. ce-io^'j— ;k t;u+;um^t'J— ;k C4-i6t K 
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^^usm^'J— ;u;l-^v*;u7H— ci_i2T;u^;u*;u7H— ;u:i-^v. ce-io 
iCctyi? (Ci-2o7';u4r;u) T5>'. ci-2ot: Kp:bjue;u. h'J (Ci-iot;!/ 

3. E*<T5e 



r7a<, #>!73|4a:ic. 7Km. ci-2ot: KP*;ue;uX[*ci-20t: KP*;uf;u 



o 
n 

-OCC(R') = CHR'; 



— c (r7) =c (r7) h 




(4) n^W^ 1 1 -5 1 0535 



rH<. ^^^iLiz^ ci-2o7;u^;u. ci-2ot;u3^v. ci-2ot;1/^;u5^ 

06-207" 'J —-'I'. 06-207" 'J—;U^^i^. C 6-207' U —;U5^:j-. C7-207^ 

ju=]^v. C7-2ot;u* U— ;u;i-^v. C7-2o7;u* u— C7-2o7^;u 
4^;u. C7-2oT^;u4^;u5^^. i^yy. *;u7H4-i^u— ci-2ot: Kp*;nf 
;u*;u7K— ci-2ot Kp*;ut*;i/X;u:7w'— ci-2ot Kp*;i/t* 

7Kii;u;i-^v. Ci-2ot KP*;ut*;ux;U7tv-;u. ci-2ot KP*;ut';ux;u-7 
^'-;u. ci-2o7;u^;u. T5 h\ ci-2ot: Kp *;ue;u:t^v-efe "J , 

5. 2.7-e?/\P-9- MJ^i:7;U;i|-U>A<TSC 




(5) 



l^a^P 1 1 -51 0535 




vm^^. ±5^*. Rht. Ci-2ot KP:^;ue;uxiis. N. o 

. PtL<(is i (D^^^pJl^^ 1 iji±^t;ci-2ot: KP*;ue;u-r?35>y , xii 

r2(*, Ci-20t KP*;ut';u. Ci-2ot: KP*;ut*;u;t-^v, 

Ci-20^^^— "r-ZUs Ci-20t: KP*;i/t*;u;j-4^i/*;U7H— Ci-2ot: Kp* 

fey. 

r3|*. Ci-20t KP*;Ut*;U, (C 1-207 ^U^-'l') 75 

y . ci-2ot Kp^;ue;u:4-4^vt L< i*ci-2ot Kp*;ue^u-eM^LfcCi- 
2ot KP:ti;ue;u-efcy . 

m+nliiojfii±-efey. 

U— x-7^-;u. X5^x;u. TL/-r5h\ -^v?5 h\ Hy3?;U;*-Pt* 
^;ux— x^uSP^i". X(*^>y'>^P3i^^>-efey. r1(*. #>«7*feltic. C3-1 
2T;u^;Us ce-ioT'U— C4-i6t Kp*;ue;u*;u7K-;u:*-+i/Xi* (cg 

-le^y— ''^) H y T;u^-/u->p^vT?fe^) 



(6) 
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o 
9 

-OCC(R») = CHR': 



-C (r7) = C (r7) h 




R^ii. =&>5r3telLlz. 7j<^. Ci-2ot KP:t»;ut';u3llici-2ot KP*;ue;u 
r7|±. #>t73i4a:lc. 7Kf!l. ci-2ot: Kp*;ut*;uxi*ci-20t Kp*;ue;u 

R^fi, #>5?J(4itlC, C1-207^^^^^. Ci-207';U=3^V. Ci-20T;U4r;U^ 
Ce-aoT'J— ->U. 06-207" 'J —;U:4-^v. C6-20T'J— -;U^^. 07-207"^ 
;un^v. C7_207;u* 'J— ;u^^v. C7-20T;U:ti 'J— ;U5^:^. C7-2o7^;u 
4^;U. C 7-207 i/^y. *;U7tK^->U— Ci-20t Kp*;ut* 

ci-2ot: Kp*;ut*;ux;u:7-('— ci_2ot Kp*;ut' 
;u^;u7f^-;u, xi* ci-2o*^7'>u^;uT 5 y -efe y . 

r9|*. #>!7as3iic. vT>', *;u7H^i/U— hs ci-2ot KP*;ut*;u*;u 
tH— ;^/^^v. — hP. /\p. ci-2ot Kp*;ut*;ux;u7t^— ci-2ot Kp 
*;ue;ux;u:7^'— ci-2o7;u^;u. 75 Ks ci-2ot KP*;ut*;u:i-^v 
-efey. 

ctt, ^>!73i4iiz. o~3a)Siife-cfey. -eur 

8. iCX- F(DMP^#Sl<b^!K!llcS*-r^2.7-v/\P-9- m^ZfJl^^\y>(D=E 
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■fb^ifelira, 7-v/NP3';u:f U>a)s:(DlOO ~300 "EJU/i—iz^hOMW^L. h 
filli^<D100 -150 lz> h-efe-S. if^^7|Bit 



9. I Xlill 




Rl Rl CHR3 



(±iCtf. r1|±. ci-2ot Kn^^ut'^uxiis. n. o. p=fe,L 

<fis i (D'^T^p/l^^ 1 JiiJ:^t;ci-2ot KP*;ut*;uT?a5y. X(*2oa)R 

^ P ^ 1 tr C 4_20^1tit ^ ff^fig L T 4i < . 

R2(i, ^&>5r3|45:iz. ci_2ot Kp*;ue;u. ci-2ot Kp*;ut*;u7f-+i^, 

itli=t L < li^^^iMflgfl^S^. C6-20T 'J C7-20T;U^;UM^T 'J — JUSJ^^ 

T'fcy. ci-2oBttfe]!^4»L< (i^iefliflSj^^^ m±^t?c3-2oflgfl^)^(*. ( 
ci-2ot;u^;u) Tsy. ci-2ot Kp*;ut*;u;i-^v. h'j (ci-io7;u^;u 
) vp^e^t L<[*ci-2ot: Kp*;ut•;^■eSl^lLrL^-ct,d:<. 

a(*. «->5?343S:IC. 0-1 <7)ia-t?&y. ^LT 

xi*/\p>f>$p^^-efe-5) 

10. a7b<0T?fc^. it*^9|2m(7)gm7;U3l-U>o 



(8) 
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2, 7-T U — ;U-9- m^y)U:tly>RXf9-m^yM\^>^ 'J =fv— SI/tK'J V— 
tj:9-S^2.7-i?/\P7^U:!|-U>(DSait:^gfe(cM-r-So 2.7-TU- 

— fi, Fukuda ^ (7) Japanese Journal of Applied Physics. Vol.28, pp. L1433-L1 
435(1989) ^c^^$^^rt^€.o ^a)<J: 5 ^jr^t^ U v-l*f§3t^-r:j— KOMitlcfc 

FamS-T'S. Kovacic j£(cJ:yM3t^;|xfco ^<7):^itl*7Ky {^Mi^ly-lJ - 
V^M tm^HXl^^o WiiS:<DXmizt6l^X. FuKudafi. ffl^^fc^;^7!)<m^<D 
mt^tj: y o ^35^ (m i s I i nk 1 ng) SF5 ^JB z L Z i: ^ 11^ L "C L^ 

o Fukudat>(D Journal of Polymer Science. Polymer Chemistry Edition. Vol.3 
1. pp. 2465-2471 (1993) ^#Ri^tLfrl^o Brown t>(7)Journal of Polymer Scieno 
e, Polymer Chemistry Edition, Vol.24, pp. 255-267 (1989) lc(i. ^<0it^m 
M(D#lS(iKovacic JiOJSP&^^^PWL. 4#lz^ 



(reglospecific)r'f±^j:<. f&OiiM, 1511^1*3.5'- &i;3. 6' - {ilzfclt^:7;u 
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icii-r-So -HSlEll^icfcLNT. 7;^7l-u>(i9&lci3L^■r, ci-aot Kp*;u 

e^USP^XfiS, N. O. t,L<f*S i 0)^7^ PH^^I JaA±^t?C 1-20 1 kp 

. :7;^;!^-u>li9^ilz^JL^r. C4_2o^<iitt*. s. n L < (ioa)^^p|l^ 
^ 1 Ui±^t;C4-20^^it^> t KP:^;ut*'JT>SI553\ Xli^iiics^^ti-c 

LN-st Kp*;ue'J7^>a5^lcJ:ysl^$*L■cL^-i)„ 9f4A^t Kp*;ue'j7^> 
m-(DS^$lc^5l^r, *i§b^i*. ±mt'^^a)2.7--p)\^^iy-)\.^*)zr-7—R 

■^—JBlUtH 'J T— 1*10, ooom_h©m«¥ 

7'- 'tiJ^in(D^iglzfcMt-5)$S^^#<,#*/d:l^o T^^U^U^^^^Sif*. 2.7-T'J 
— ;u-9- Mlll37;u;i-u>t L< l*9-Mit3?;u;l-u>;l-'J=r7— &Lf^7K'j^— c7)!f# 

fm^&U h y t KP*;ue;^7t^x:7^'>05#^ETlwfcL^-c. 1 JiiJi02. 7-i?/\ 
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p-9- m^y)V7^iy>^^\a^mmit-^mt^M^-\i:^zt^'k^. z<D^mm 

^a)J:5^i:37-r;UAIi. Z(D2.7-T'J— ;u-9- M^37;U:j-U>X(i9-M 
ca)2.7-T'J— ;u-9- gg|:7;u;Mx>Xl*9-g^:7;u;j- 

^(omi^y^)i^M.(Dmm.^iS.m^^o ::<7>9-m^:7;u^u>:t'J=f-7-;&u:7tfij 
^-liiSl^^^Ul^^-ro RifMJCjcy. :«'^»a)i^l^2.7-7•J-;^-9- MSI77;U 
:i- U>SUJ9-g^:7;U;M^>;j- "J zfv— &t/7K V— ^/<— X i:-r-57K'J -7— ^ 
iS!a£-r*^<i:A<-e^i)o ^^^^^t^-f :j— Klz. L < t LrfflL^ 

-c<fci>:7^';uA=t L < (in— ^-f >-57"^Sit-r^fc«)fc;i(D2. 7-T u— ;u-9- g 

2.7-v?/\P-9- Mm7;U:tU>f*. LL^II^6^«llzfcl^r. TsC I "C^^ 
2. 7-v?/\P-9- t KP*;Ut*UT^^;U7;U;l-U>(*. Jf^ Ll^HJS^fillcfc 
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(R2)a 



(R2), 




(II) 



CHR J 



(R2), 




(III) 





(12) 1 -5 1 0 5 3 5 



hxx5^;u. > •$» -17 'J u— hxX7^;u. x^^-^u. x5^-;u. vu^rsK, :^v 
5 K. h U :7;u;*-p e-;ux-5^;ugp^^Xli5?M^cD 1 -Dlzm^LtziX? 

^^sp^^-efe-So EiiSf^L<(±/\py>. T'j— ;k xfi3iMa«4.L<(*sg 

R 1 3145: (z, ci-2ot KP*;ue;ux(is. n. o. p^,L<(*Si(D 

:j-U>a>9 0Em,!:*|CC3-2o1lligX(*S. N t» L < fiOCD^iF pjl^F-^ 1 <iJSjl± 
^t^C2-30^1«it^ffl^fi£L"C4,cfcl^ W*L<(*. Rl|iCi-i2T-'U^>'U. C6-1 

oTU— ;u4, L< (*t;u4^;uS^T'J— C4-i6t Kp*;ue\;u*;u7K-;u;i- 
^v:*];u7H:^vu— hxi* (C9-i6T'J— h T^u^^uvP^vSR^j-r^fc-S 

fig$*Lfc^1titl*»* L < l*C5-20ltM* L < (i^i-^M^ItitXIiS, N 4, L < 
lio<D^'rafM=F^ i <iJ2l±#t; Ci-2oit^* L < l*^«M^1Sig-efe y . ^ t) 
(Cd; y ^ L < l*C5-iofliJ!»fil^3ll*S * L < (*N ^ 1 ^@Jil_h#t;C4-ioflB)l*JSl 
^-Cfcy . m=t1ti-^L< l*C5-iov^ P7;i/^;UX(*^^^^t;C4-iov'^ PT 

R2(±#/73|4i(c. ci-2ot: Kp*;ue;u. ci-2ot KP*;ue;u;i-4ri/. ci 
_2o'5^^^— "t^^u. ci_2ot Kp*;ut*;u;i-4r*>*;u7H— ci_2ot Kp*;u 

— ;u^^*>*^U7t?::i;u. ci-i27';u=i^i/, Ci-i27';u^;u*;u7t?-;u:i-^v. 



(13) 
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r3i±#>!73|45:iz. ci-2ot Kn*;ue;u. Xfii^ (ci-2oTU;u) Tsy. 
ci-20t Kn*;i/t*;u:i-4^i^t, L< lici-20t KP*;i/e;u-esmLfcCi-2ot 
Kn^yuf^u. (Ci-iot;u^;u) vP^vr-fe-So R3|ii?^L<(i 

< \ti^^m^m^. C6-207 'J — xii C7-2o7;u+;uSi^ LfcT u — ^usp^i- 
(mMicj;yi? (ci-2ot;u^;u) rsy. ci-2ot: Kp*;ue;u. hu (ci- 

lOT^U^^U) vP^ri/t L<(iCi-20fc: KP*;^t*;^;i-^i/g|J^■CS^LTL^-C 
t,«^:t^) -efe-So R3(*J:y»*L<ttC3-i0flB)J»S^. ^jCfliltelgigP^^ 1 <im 

±-#trc3-ioflifl^]^. ■7:sL-)\y. V (ci-i2T;u^;u) Tsy. ci-iot;u=i^ 
xfih'j (ci-47';uJF>i.) vp+e^-e&^o ^t>(zj:yi?^L<ii. r3|± 

^5eflia^ii^^^t;C3-2oiSM*; L < (irbMimmfl^l^. C6-20T 'J — xiii^ 
(ci-2ot;u^;u) Tsy. ci-2ot Kp*;ue;u;*-4^ix, h'J (ci-ioT;u4r 

;U) i/P4ri^4, L< l*Ci-20t KP*;ue;U-e$ t>lzS^LTl^-C^, J:t^C7_20 
TJU^r^us^TU— ^u-efc-So m(i#>5?SbS:IC1 -100 (Dtfe-efe-So nli#>*34 
iElco~100 ©tH-efe-So n+mf*'>/d:< ir^lOiJfe'So XI*^m4,L<(*am 



(14) 
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(ci-2ot;u^;u) TSy. Ci_20t: KP:^];ut";U;f ^v. h'J (Ci-ioT;u^ 
;u) i/P4rvXiici-2ot KP*;ue;ur*fe-5o bi±=&>57341z:ico-'3(DiH-efc 

R4ttjf^L<i*v (ci-i2T;u^;u) 75 ci-iot;u=i^v. 06-107 

o 

o 

-OCC(R') = CHR' (VI) 

5^;u-e35-5)o R6|iJT^L< l*7K*. Ci-2ot KP:^;ut:;ux(*Ci-2ot: Kp* 
;ue;u;*-4rv-efe'5o .*:yi?^L<(i. R^iijK*. Xlici-20t: KP*;ue;u 
■efc^o ^?>ic,*:y»*L<i*. R6ii7K^. ci-2oT;u^;ux(*C6-io7'y — 



(15) 



1-5 1 0 5 3 5 



±^^^ R'^lt^^m^L\z^ tK*. ci-2ot KP*;ue;uxi*ci-2ot Kp*;u 



±ie*. R8(iJT^L< (±Ci-20T;u4^;U. Ci-20T;U=i^i>. C1-207'''^^^^ 
C6-207'J— C6-207'J— -"^^^*>v C6-207 U — ;U5^:^-. C7-20T 
^juzi^i>, C7-207';U* 'J— ;U;i-^i/, C7_2oT;U* U— JU5^:^s 07-207^ 
;U^;U. C7-207^;U=i^i/. Xf*C7-207^;U^;U5^:i-^fe-5o r9|*»^l 
<l*i/T>'. *;U7KJpS/U— ci_2ot KP*;utf;u*;i/7t?z:;u;j-:^t/, -k 
p. /\p. ci-2ot KP*;ut*;ux;u7h-;u. ci-2ot Kp*;ut*;ux;u:7^^ 
ci-2ot;u^;u. t 5 KX(*ci_2ot h p*;ut';u;i-^v-efe'g>o rQJ:^ 

*?*L< (±Ci-20t KP*;ue>/U:^^vXlivTy T'fe-So cliO~3(7)SIST* 
fe-So if^L< (icIiO- 1 T'fey, :gt,if^L<(*0T'fe'5o »^L<lie(* 

0X1*1 -efe-So 

o T- fe -5 ^b^!i^3 ^mi*-r o 

.9- e^t KP*;ue;u- ^,L<(iv'^Pt Kp*;^ev'r;^:7;^:d-u>&l>U9- 



- (r7) =C (r7) H 



(VII) 




(16) 
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(X) 



1 -^(D*f^LL^ll^fe^^lzfcL^r. 2. 7-T 'J — -;u-9- t Kp *;ue 'J T--;U3? 
37 L/ >5^ 'J =r-7 — & t/7H 'J V — -c? fe -5 o 




<XI> 



1 -Cfe-So 



(17) 



^gsp 1 1 -5 1 0535 



0 -700 y-:$'-(Djfi?S(Z)3tlcfe-x:fcJi^. d (OW3|SK*400 -800 

^-<7)^m(Da£«o3t^ttas-r'So j:y»*L<ii. ^<7)j:a'Sf*fm35o ~4o 

0 i-y ^—^—<D'^^(D^^PSLi\SLL. 400 - 650 i-y jt—^—<omi$i(0^^<0^ 

L< liTK'J^— f±m^LT, 100 °CJJl±. a:y$f^L<(i150 °C]Jl±(cfcLNTH 

M(i350 °CJilT. cfc y L < 1*300 °cmT. mtif-^ L < lt250 °CJ^ATlcfcl^ 
TfeZ-So :*;i|BJ(7):7;U^U>;Rt>*3';U:*-V>;l-U zT^— t L < l±7H'J ^— 1*10 

1000 K;u h>jai_h. cfcyi?*L<i*5000 K;u h>Jii±. ^i^(-<i:yi?*L<(*io 

. 000 h >JJi±. ^Cfci?^ L < 1*15. 000 K;U h >m_h. L < 1*20. 000 

K;U hl/JJjlJz. ^LT»^L<I*1.000.000 K;uh>mT. cfcy*f^L< 1*500. 
000 K;u H^JiiT. ;gt»*L< 1*100. 000 K;U h >J*lT<7)M»¥l&5i'«^* 
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^L<(i4JaiT. $ t)lc.i;y$f^L<(*31UT. ^ffc»^L<li2.5 JilT. g^i 
if * L < (*2. 0 JJlTW^^tfc (Mw/Mn) ^^"To 

2.7-v/\P-9.9- vt KP:^;ue;U37;U;t-b>(*. 2. 7-v/\p :7;U:t b^^^i'" 
JSa)#^ETlc *5 l^T * -y- -5 C t IC J: y Stit-T -S d <!: # o C (OfS^O 1 

Rl Rl 

R ffi: S 1 

PTcfiffiFBmiiiMJft-efe'So 
if^Lu^t Kp*;nf;u/\'j KI*C3-i2T;u^;u/\'J K&o^C6-io7''J— ;u4» 

o 

t KP*;ue;U/\'J KI*2.7-v/\P3';U;i-b><t. 2, 7-v/\p-9. 9- KP 

7-v/\P3?;i/;j-b>lcS>r-r€) t KP*;nf;u/\'j Ka)^;Hti*2 : i tL<i*-€- 
tbJii±-efey. j:y»*L 

<I*2.2: 1J«i±-Cfey, $t>l::<fey»*L<l*3 : m±-e&-So *f*L<l* 
. 2.7-i;/\p:7;u;j-Lx>lcJ*-r-St KP*;ue;u/\'J K(D^;UJt(±6 : i ijiT-e 

j:y»*L<ii5 : iKiTT-fey. st»*L<i*4 : mT-e&i»„ 
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L^■C^T^tl'So »^L<»i, 2.7-i?y\P:7;U:j-U>|zS*Lr 2^«Jsl±, efcyjf 
P:7;U;i-Lx>(7)^»(C*tL-C20^MJJlT. J:yiff*L<l*8^iJJlT. 

<ohh>ip^W^^WiMm^mi^^ztt)<-Q^^o t KP*;ue;u/\'j K=fe,L<i* 

t KP*;uf;ui?/\'J K<!:2.7-i;/\p:7;u;i-U><!:(7>jSF5*H-^lciSii-r<5S(7) 

^^^Lt^ffl^BmlilM^I«[*4^&7>^-'t7A^T?fc-So ms^WiMmt ur^^^jd^j: 

*f*Ll^4l6T>^-':72.^<Z)^JI*. ^>i/;Uh'J^^;UT>^-'l7A^P'J K 

5 K^#t;„ imm^mmmitiff^LKit. 2.7-e;/\P3?;ix;i-u>i^^ucs*L-c 

0.0001^;UJa±, J: y »^ L < (iO. 001 ^;U]U±. $f)lC.i:ySf*L<l*0.01^ 
2 ^JUJilT. J: ySfSL < (iO. 15^;UUIT, ^bicj: 

y*f*L < (*0.02^;U)ilT(DMJ«A^fflL^t>tL€>o 

2, 7-i?/NP-9.9- ->^pt KP*;ut*v-r;u:7;u:j-u>i±. 1 ^;k752. 7-e;/\ 
>^-'t;At KPJFi/K(D?*^T^cfcl^■C«M^■a■'5>Ci:lcJ:y$!lit■r^CtA< 
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y^lf*Ll^t Kp*jue;uv/\'j K(±c3-ioT;u^;ui^/\'j k;ri>*c3-iot;u^ 

;UX— ^;Uv/\'J K (^m^#t:C3-ioT>»U^;Uv/N'J K) r5(± J: y 

L < l*C4-ioJ!il»*^tZIfilii$i5^^XI*S t L < lio^ 1 ]Jl±^t;C3-ioflill»Sl- 
filliSB^-e&So r5|±^f t)lCck y L < l±-ffliiC4-ioT;U^JU&D^C3-io7';U 
^;ux— (^m^^t;C3-ioT;u^-^-r;u) T?fe-So W^L<I*. t Kp* 

-So 

o 

m 

R'-CH 

±xecf3. R^it±tEm^tmc-c:^^o cfcy*^^LL^^^ifell4Slc^3l^r, tKp 
flSStfflJ^T-fey, T;u7^t Kr±^>XT;uT^t K, sJli^>XT;u7^t h\ 03- 
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s. m A 3 

K □ :t) e 'J f'^^l^Z. 7- V/ \ □ :? u > ^lSilx^-eft^i?)c-r o if * L < f*. 
«fey»*L<li1.5 Ui±. 

^blc:<i:yi?*L< l*21il±-Cfc-So *f ^ L < (i. 2, 7-i//\P 3';U:d- UX^j^-T 
2.7-e;/\p-9.9- exC4-i6t KP*JHfyU*;U7t<— ;U::j-^->@^2.7-i5/\P 

:7;u:i-u>(*. 5H:@!t#^ll 3. 641. l15#lzBB«t^n■Cl^'5<fc3lc. T;^^;^7'-^7 
'J b— hSt/T;u^;uy 'J b— h^<02, i-iy/w^yjL'Ti-i^xDik&mmtn 

2. 7-i//\pc9-i6T'J— ;u ( h 'JT;U^;UvP^i^) m^yj\y:tly:ylt\iJLT<D 

^mcO'M-^^fpVl. l-i>/ \ P :7 Lx > ^ :? x y — ;u t SJS ^ -li-CZ. 7- V/ \ P -9 

.9- ex-(4-t KP^i/:7x:^;u):7;u;f u>^-^x.. ^t^-ectL^i®»a)#S 

TlzfclNT H'JT;U^;Ui/'J;U'j7P ij K(zJ;y«!iSL-C2.7-i^/\P-9.9- 

4- h 'Jt;u^;uvp^v:7x^;u) 3';U7l-u>^-^;^-S)o 2. 7-i;/\p:7;upt-u> 
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(::fcl^T^^^(c J: y 2. 7-i?/\p 3?;u;i- L/^^^^b-r-S c t izjz-Dxm^-r^c: t 
A^T?#-g>o Young. " Novel Carbon Catalysts: Oxidation 1 

n Basis Solution." J. Organic Chemistry, Vol.58, p. 3754(1958) I zlHtfe^tiT 
U^<5o "^fz. 2. 7-v/\P:7;u;j-U>fi, Hodgkinson t>(DJ. Chem. Soc. . Vol. 43. pp 

.163-172 (1983) icBait<z)^5iic.i: oTi^K*r*^^b^ p A (Croa) tmm 

^-t±'5c:^lz<fcy2.7-i?/\P37;U:j-U'>lc^^b-r-5c<!:*<-e#-5o 2.7-i?/\P:7 
;u;l-lx>li30~100 m*/^— tr> K<7)y >x;U7t^>^^^i;2 ~10Mm/^— tr> 
h (D y ;u :b 7^ h 3f p t°>J- >^cD#^T(c 33 L 3 ~ 1 0 ^ M(D 3? X y — ;u <b: M ^ 
ti-So C(7)Sf£;:(±*f*L< li20°c-50°C0);a^l^ifeL^rfT+5;t^'^>o 4-t 

Kp^v77x -;uv?/\p ^;u;i-U>li K 'J T^U^^U^ P 'J Ki:a>Sf5(DHulzt^&^ 
<D:^;ilzJ;y|l]i|X$;tx-5,o 

2. 7-i^/\P-9.9- ex (4-t KP^v:7i-;u) :7;u:;i- [✓>(i2. 2 -3.0 S» 
(Dh'JT^U^yUi/'J^U-^P'J Kit, 3.0 -6.0 ^Ma>*g»(D#^TIcfcLNTj*ftlS 
$H-So C(DJgJ^;li^^f*L<l±20''C~40°C(DiUJtlcfcL^T^Tt)*L'i>o C(DSJSIi 

;UA^f^ Ll^i^S-efc-S)o 2. 7-v/\P-9. 9- t'X (4- h U y^U^-^l/i/P^ v) :7 

;u;j- u>(ifi£*a):^;i ic y niiix-r ^ c i: A^'-e ^ 
2.7-v/\P-9- g^7;U3j-U>l±ji^^j:^fi£J4lzJ;y. 3-. 4-. 5-&u:/Xli 

6- ^4IC^JL^r$t)(cMmLr^,.i:l^„ »*L<I±, 3-, 4-, 5-3fct//XI±6-(i(* 

fc3-. 4-. 5-Zi^//X^*6-^ilzfcL^TMill^^T■5i:. 9-'&|C*5l,^rM*L<^^L^ 

*^BJ(7)2, 7-T'J-;U-9- MJ^:7;u;i-U>(i. :^«>>r;U (OM) MjilX(*7"J 
— ;U/\'J KcDflft/NP-^f 'J >-yiciSLfcfi!!li«a)#STI^fct^X Mck±<02, 

7- v/\P-9- MSi:7;U3ru>^/\P^S«6<b^J|^i:ltM*-fr^C,!:(cJ:tj^ig$ 

H-So 5l54S2-aLiC7' - ^ilcfcL^■C7Kmx(*/^p^•>^^■r'59-S^:7;^:i-^>:^- 
l^r2.7-i?/^P-9- S^^->U?M^>^Sl^lc:^'>>^'J>>7''^i,Ci:lcJ;ySgjt^ 
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C(7)2.7-v/\P-9- MSl:7;U:i-U>(iTiCXII XliXlllr-^^F+i'So 



2, 7-iP/\p-9- g^:7;u;j-u>&i;2. 7-v/\p-9- t KP*jut*'jT^— ;u:7;u 
2. 7-T 'J — ;u-9- W«l3?;u;j- U>&t;9-gj||7';U:4- U>;j- 'J zf-^— SU^/H 'J V 

MiB^^ i 1^ CT'fe y . F i±T y -^bSP^i-xiiisgi^*, L < i±iims*-r c: i: 




(xir) 




(XIV) 



X 
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u u— hxx^;u. xi^-;u, jl^-ji^^ v u-r 5 K*, L < (* h 'J 

I* h'JT'^U^^Ui'PJFi/SlJ^. x-r-;u. x^^;u. 5 KXI* h 'J :7;^:l- 

□ t*z^;ux— xJUSB^-efe-So J:y»*L<(±. Z(±h'J7';U^;Ui/P4rV$P^i- 

*^B^a)2. 7-v/\p-9- ai^:7;u;j- i^x*. y ^ j\yM.(Dmmizmi^^ c t (D-e 

Tffl^^P)tl-So 2.7-e//\P-9- Sj^-7;U:1-U>a):j-'J ifv— (*v 2.7-i^/\P-9- 
MJ^7';u:t-Lx>^/\P3?«^^. 'l9J^(^/\P'<>-|f><tSfE:$-l±. $ bicJSFStisS 

jSft^rohbiz «fc y 7i- 'J p ^— Jg ^DiST-r -5 c t A^-e # ^ - :^ u > 

2, 7-v7 U — ;U-9- m^yj\yytiy>RU9-m^y)\y:tly>:t 'J P*V-4, L < (* 




Rl Rl 



R JiS 



4 
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R JO ^ 5 



2.7-v/\p-9- m^yji^:ti^>jSLXS/\nj^^mit^mt. m mcdti- u =r v-jt 

P5?»Silc5t*-r'52.7-v/\P-9- S^:7;U;j-lx>a)^;UJtf*1 : Z=tL<lt-f:^ 
JJl±. L < (* 1 : 1 t L < f±^*Lm±. J; y *f ^ L < I* 2 : 1 * L < Ifttl 
JaJi-efc-So iff^L<(*. C(7)Ef*50: mT, <fcy»*L<I*25: 1 KJLT-efe 

Ll^^i^. /^P5?§^^Hb^!^(Z^LT<^:ySL^Jt(Z)2,7-i?/^P-9- S^:7;i.^U 

*f*LL^^]!iteS«|::^3L^T. 2, 7-v/\P-9- S^^^bTj- U> t /\P5^#i?l1b^ 
^i:<7)JgF£;(i, Colon ibCDJournal of Polymer Science, Part A, Polymer Chem 
istry Edition. Vol.28, p. 367 (1990) . RXf Colon t) ©Journal of Organic C 
hemistry. Vol.51, p. 2627 (1986) iz^m^^Xl^^ysm^^-^xntf^^o 

^mmRUixm^^i^o ^tz. m<Dmmmm\zisi^x. 2j-vt*j-j\^-9- mm 



(26) 
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yjL':tLy>RXS9-m^-pjl^7t\^>:i-*J^^—:Si.XS7\i*)-7—lt. loyda P>(7)Bullet 
in of the Chemical Society of Jopan. Vol.63, p. 80(1990) lz|BtSa)^;£lc J: 

-100 ''C(D;aS(CfcL^r 1 ~2Amm^t>tl^o 

ii^<DmMMWzisi^X s =f-7— at/7K'J-7— I*. Yamatnoto(DProgress in 
Polymer Science, Vol.17, p. 1153(1992) lClBtg<7):^;SlC<i;oTMit-r-SC<i:A^' 
■e^-So C(D:^/^IzJ5L^T. 2.7-ix/\p-9- -v^^U (1.5-ix 

Kp 3?^ >*-C?itjii!t^*L-5o ^(DSFSIi^tf * L < l*70°CKl_h-e 2 BrBlJai±^T*5H 
-Bo 'tea)ll^6®fil^cfcL^■C. :^^^(Dit'^Wt. Miyaura P> (DSynthet i c Commun 
ication, Vol.11, p. 513 (1981) 2it/Wal lowf>(DAmer ican Chemical Society Po 
I ymer Preprint Vol.34. (1), p.1009 (1993) lz=B«c(7):^;£|z J; oTSiitt" CI 
ti3<X^ho C(^):^J^(cfcL^T. 2.7-v/\P-9- S^3';u:i-U>l*. 2.7-v5^:i- 

^■\i:^:Lt\zj:^xt(ik-t^-mmmiz^itt^^o 'Ai^xzLo-mmmit. n 

°c)ii±T?io~ioo B#rBl. ftStiitJI. -^J^i* h;ux>jti/x^y-;uct3-e2.7-v 
/ \ p 3? ;u;t- U > it J5 J^? ^ ;h. i) o 
2, 7-7 U — ;U-9- g^:7;u:^ U>Xli2. 7' -T U — ;U-9- mWk^ M 'J 
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t KP3^^>Si;;l^^it^-C^;jW^C<!:lcJ;or t KP^vSP^NcfE^b-T^ C 




s. S6 A 7 
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2.7'- T'J-;UMm»a>t Ka^vSP5i'l*SftI(Di^T>^kJgJSl3<:fcy vT^-".- 
h^^lZ$Tiifr^:itt)^X't^o m^it. H^mm^m A,m,210^^ Martin(DOr 
ganic Synthesis, Vol.61, p. 35 ^iU^Handbook of Preparative Inorganic Chem 
istry. p. 1662(1963). Academic Press, New York ^#{{B$;|xf-L\„ CCDSJS^ 




M ■ CO 



OC S N 



2. 7-T 'J — ;U-9- gSl:7;U;j-U>X(*2.7'- T'J— ;U-9- g^:7;U;j- 'J zf 
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m ^mi^xzL <Dmm^$&t^-t^ c i: ic o -c s/t ^ titd, i-t u -;b-9- g 

> J; y {±1 f§ L r o r 4, .fc L ^ = 

<fia)ll«E^lir^fci^r. 2.7-t KP4rvTU-;u-9- agi:7;u:j-u>xi*2, 7' 
- t KP4r*>TU— ;u-9- M^:7;u;j-u>;j-ijzr^— X(*7K'J-7— ©t Kp4^»> 
SB^fiii cfc o T ^ 'J V i?;ux— ^;ugp^|c|5^b-r -5 Z <i: ;!)«r* # -5 „ ^ 
(D«fc5^f'5'*'J vix^ux— ^jHiji?SL< (*2.7-t KP4^i>T 'J — JU-9- MMZf 
:?|-^>XI*2, 7'- t Kp^vT'J— ;U-9- 'J zfv— Xli/H 'J ^ 

5l^3a5lc>7 P P t K'J >»^^^-5T 'J-;ua55i"^ff^filc-r<5f^#lcfcLx-CX e 
/\Pt K'J>i:^M^-t±'S)CtlzJ:yi«it$H'5o p p t K'J :>S(*7K^ 

^b:^ h'J'!7A<»:Sftll$-H-'S.CtlcJ^oT^/\P^*Mb7Km$H. X7K^«>^,L< 
li-i/'Ji^i/^U^^fl^fiet" -So ■€-a)cfc-5'tj:>^^l*s Handbook of Epoxy Resins. Le 
e and Nevi I le(1967) (c|StlE^;Kr t^-5o C(D:^;£^J5fE:i»: 9 -C^-To 
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R tE s: 9 



(*:7^';uA(DJ?$l*ffli^lzj:oTCi:35:^o ii^. -e<DJ¥$(*0. 01-200 
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I*. C<Dj§;"]Sli0.1 ~10S«/^— tr> h(7)2.7-i>T'J— ;u-9- gg&^VU;*- Lx>X 

. c:G)Mfie!Kg(io.5 ~5.o ir> K7)2. v-i^yj— ;u-9- mmyj\^^iy> 

XI*9-gi^77;U;j-u:x:^-«J=r-7— XI*7K'J-7-^#trc:,!:?!)<JT*Ll>o C(7)Mfie 
. <i:y*?^L<(*150 °CJa±. :^ti?*L< 1*200 °cm_h0;a^(z#^;K'g) <!:^il 

ifjg-r^ii^. ^(DJ:a^?*tJl^(iSl*i^<Ejl-r*Jl*na)?I^bSiJ<!:Sf&^i±Tt,.k 

ffe<Dl|]!i6ffi^lc^Sl^r, 2.7-vT'>l-;U-9- )l^:t ly>JSLU9~mmy J\^:t 



(32) 
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M*IIH^lcfclNT2. PP3';u;i-U>(43g. 0.183 ^ ;u) &t/120niL (D 

'!? P U K (2. 3g . 0. 01 XLf:60rnL(D7KK<b-^ h 'J -t? A(7)50mS/^-i2 > 
h7Kj#ja^An^fco 2-X5^;u/s4^i/;u:^P 5 K(85g. 0. 44^;u) ^Jp^. 
^4^^ 2 mi 

jSJtAWcic^L, ;^l^-e2B#PB1(D3*.l::30°clz-(gTLfco M^m^^pn^ h<f 

^y^- (HPLC) ic ct y -9- > zfji^^^m-t ^t. 2. 7- p p 3^ ;u;f > a^s^ic 

>^^L. iJrfcJti:±fi)c!K3<Dff$Ji)cA^^$Hfc„ 7K(200niL)&t;vx^;ux— ^;K250m 

&t;7K-egfe;tL. $£it^-&(MgS04). Mgll^1*-rx-^;u^|]^5fe Lfco ^®!|^^ 
^MSSg^Sf -SCtlzJcy. SB^ntJiSt*:^ Lr2,7-<?^PP-9.9- (2-x5^ 
;U^^ix;U) 37;u;=J-U> 0-^ii^200 °C/ 1 mmHg) ^^#f-(79g. JjXS94/ 1 > h 

2.7-i?:?p^:7;u:i-L/>(32.4g. 0. i^;u). n--:f5^;u:f P 5 K(75g. o.55^;u 
). -xh^-n- :f^;UT>^-'!7A^P U K(1.5g)&t;50/^— 1> hNaOHTKJtja 
^80°C(cfcaNr 1 B#rBl;^L<tii«^Lyto C£DSCD:;l-&!|$!i^Mja*-l?;^i|]L. X— 
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7b^^,S$gH^H1b$■y:-5>«!:. ^fe(D$g^<t LT9, 9-v-n- 7^^;u-2. 7- e;7fp^3^;u 
:tU>A^^it)tLfc(42g. 11X^96/^— b> h. i!llifai20.5 °C~121.5 °C)„ HPLC5i> 
«f(~<fcy. ZO±i$!|^l*MJt99.5/<— b> h-Cfey. h>&t;*— 7H>-13 
NMRlcJ:y. Sii(7)«it<!:-S[Lfco 

;l^iP§l. JimiSlflf. X h'://'?-;&i;rfASiPiil^fii;^fc500mL 

<D=PAJS:7^x=iiz2. 7-v::fp^ ;7;u:t-uX70.0g. 0.216 ^;u)3iL<^>5^;u 
T^'j U-h(166.0g. 1.9^;U)^*P;S.f-o C<Dai<^;l^!|«!IIZ/<> vJb h U > 9^ 
;U7'>^-'t7A^ hJFixK(3.3mU 40MS/^— b> hJtjS) 'J >i^lzd: y 

si^i* ^ ^ IZ 1 S^j-PelittJli L tz o 

If^H^H^-B". SfecD^g^i^fifc (79. Og. ilR^gO/^— lz> h) o 

(D:^Sfef3j;y2.7-^;::fP^:7;u^lx>SUf2-x5^;U/v^'>;u:fP5 K 
«i:yMitLyi:2. 7-ix:/P^-9.9- v (2-X5^jU^^ v;U) 77JU:tU>^. 

^jlfecDvP'^::;^^ LT#fc„ :^j-7t<>&i;f:^p h>^^^;^'<^ hMtmmcom 

^MrfillB - ? 7-!;^PP-9 9- 'J (3-^^11.-1- ^^JU) ^JUThl^ly 

II»J1 O:;^/** o-C. 2. 7-v^ P P :7;u;iM^>&i;i-:?p^-3- y5^;U3f 
^^JcyilX^gO/-?— tr> h-^^fe<DiiSSH^ (^:/^>7^)^t,Sfg^Lfc) .»:Lr2.7- 
e;^pp-9.9- V (3->5^;u-l- 73^^;U) 37;U^b>^iSjtLfc (14^116 °c~ 
117.5 °C) o X^-J7 h;UT^-'$'(**li(Dltit<i:-SJ[L. HPLC^j^^JflcJ; y i^JtA^'99 

g&l!tefill6 - 2 7-l;>7PP-9.9- (1-/s^>^;l) ^iLtH^^ 



(34) 
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2. 7-i>^ □ P-9, 9- i> (1-^4^ix;u) 3';u:*-U>^SitL^r (illl^66°C~67°C) 

mmm 7 - 2. >!? □ □ -9- k ■ j ^ - ^ 




M^#fflM(wfcL^TO°C-C30mLa)t°P 'J v>4^<;)2, T-Sx-^ □ □ :? Jl/;*- U>(6. 4 

(3.4g . 32S ■jqE;U)<D;t;-a!^10^*Nltr*P^, :t U> vfe(Z);g^!i^^^HigJS 
(zfcl^T2B#FB^tit^|iLfco C<D;l^!^^300mL (7)7K-7klC;i^. SB^relJl^L. 

□ □-9- 'Ov'j7^^;U^;i.;i-U> (i!llj^,87°C~88°C) ^mtzO.Qg . 89.6/^— 

■b>h)o PMR ^miz^ij^ mm<Dm^t-^Ltzo 




°C-216 "C ( h;ux>ANP,||i^raLfc) o PMR ^«f(iaS(D«jti:-aL/ro 
iilifefill Q - 2 7-!;^D^-9-f4-f2- j:^ JL/s .*^-»ViL7h^>V) K^-:; iJ ^- JL) ^ JL 
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ltJfe<5>J 1 (D:^}^$■fflL^T2. 7-i/:?P^-9-:7;U;J-U>S.l^4- (2-X 

5^;u^^v;u;j-^v;u) 'OXy^u^'t Kcfc y 2. v-v^^^p^-s- (4- ( 
•tr> hT'Mfe(Z>@<*^^fc (ai;i&68''c-'70''c) „ PMR ^#fli«e(D«iti:-SlL 

tZo 




M^ilfflmic fcU^T - 1 5°CX'2, l-Vzfn U XI 4g. 40 5 'J ^ >U) Sl^ 

If' J > (40mL) (Dtilf L f-;g^!|^alc 8 mL(D > ^ 7 —)V 

3.5.5-h'J^^;U^^-9-y-;K7. 6g . 53 5 'J^;U)(7>J§;-^^;1S*PL. C(7)SJ^^ 
;l^!t^?I^SS(3^^l^T-B^fell^^i^Lfco C(7);l^!|^^600mL (D7K-7K(C;'t^. 1 B# 

y^xmrnoit-^^^mtz (it^ios °c~iio n.eg . 64.7/^-- ir>h) „ pm 
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SiSS$#. *ife(Di@ai: Lr«Si(D^b^iK3^fif= (BISjSIIS °C~120 "C. J|R^62 
lr>h) o PMR ^«f&UJHPLCIiZ(D^e(D^b^!|^7&<x4rV&Ufx> KPtti* 

mmmu - T^n (9. 9- 'J-n- ^4^->;i.3>;u7l-u-;u-2. T'-i^w'ju) 

l£itLfca^J5f&§§lc2,7-v'^PP-9,9- v-n- ^s^^ v;u:7;U;i- L/>(4. 03g. 
1 0. 0 5 'J , - 'V >r;u^ o 'J K-2. 2' - f t" 'J >ii*t: (N i |gt*) (43mg, 0. 1 5 
ffil&f£-r<»: (1.96g. 30 5 U^;u);Ri;h'J:7xi^;U7hx:7^' XTPP) ( 
1.31g. 5 5 «J ^ ^A*Lfro CKDJRlSS&^^mL. g^^fSllHlj^fc L. ig^lc 

^mtzV^fz. ^^UT-b hT 5 K(DMAc) (lOmD^Ja;^. SJS;§&(7)I*3#!|^^ 

iltltfco h;Ux>^10mL-^o. 6.5 B^FbISI/T. 3 B#rH1lzfcL^r 2 Ie]AO;^y=o h;U 
PP7h;i/A(C;i^. jSiSLfzo 2«jait'(7)'^PP7t^;i/AI*P— ^ U— x/^tKIx— ^ 

:^>«-e70°c-ei8B#fe^$feitLfro iSlTiiS. lOg . 93. 9/^—- ir> h-efeofc 
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39.630 Mn 16.020 K;Uh>-efcy. ^^m.m.f3<2. 

UflCcfey. 193 °C&t/249 °C^«iDi:-r^2 0<Z)^ISilEi^jiS7b«^*tL. 

gg1ifeffiM3 - 7lfiJ (9.9- -:^-n- /v^-:>JU^JU7hi>2y-2.7'-:^w-JU) 
}§i«*<N- V >7 P 'si^ i^yu t° P 'J y > (20mL) 

^J?)c!^^ffi^L. m^Lfco $171*3. 30g . 100 /^— b> hT'fcofco >r>^U 
> h*SitliO. 54dL/g-C&ofc„ 

^jitefiiii4 - 7Ku (9.9- v-n- /s4^>>jix:7jL7H^!>-2 7'-:;>rjL) 

^i^a^SJSStlC^'V^b-^U-^^P'J K(52ing . 0.4 5'J^;U). 2.2'- ef'Jv? 
>(62.4mg . 0.4 5'J^;U), SrrJ^X K5. 76g. 885 'J^;U). &mPP(3.76g 
. 14.05 'J^;U)^Anfco C(7)J5f&§ff^il^mL. ^m^ifelHljSfcL. MWzT 
JV^ly^mtzLtzo ^mOMciSmD^mX. ^!t^(D^m^^mWL. 90"'C<D;ft 

□ □-9.9- e?-n- ^^i/;u:7;U:i-U>(8.06g. 20. 05 U (DllJim Lfcj§?S* 
v'J>i;-e2lHllC*3ltTiin^. M^^4.5 B#FB1^To/i:o mSt L /= tK U T—fiO. 35 



(38) 
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gg1ifefill15- 7ix°iJ (9 9- V-n- ^4^^xJU^JI.7miy-2 7'-:;w-Jl.)(D^Jb5:^>-b-^ 

h LTa&^?i^-JJi::7-f ;UA^#fco 381nm lZ^{f^m^&l^J^^X^)\^Z:ir^^ 

LT445nm RlfAlSm -)—tj:m:k^7r:Ltza FukudalzJ; U ^-^^^xfcX^ 

-J? h;Ki495nm ^(pib-fr^:^U—\^tiHi—^t)^^tji^XtS^). 425nni T^.i:T*, 

(DtK U -7 — <!: iz^'Ei: o T I ^ -5 ;i i ^ ^ L -C L N ^ 



7' --^-^ JL) 

Sr&Sglzzi V ^JV{7 P «J K (27mg . 0. 2 5 'J ^;U) . 2. 2' - e e 'J > (34nig 
. 0.22 5 'J Sra^'Si'X h(1.5g , 23= 'J^;U)3imPP(2. 62g . 10 5 'J 

)^AtLfco Z(D^It^^mm.[^. T;U=r>-T:i!i[sljifrLfro ^i^DMAc OOmL) ^ 

■tttzo 2.7-v:?^p^-9,9- v-(4-t-:?^5^;ui;p^5^;u$xp^v:7x^;u):7;u;l-u 

>(7.36g. 10.05'J^;U)^ilPx., 23B#M^^fTofc„ t Kp 

^>(THF)|zejSL. c:(DX^'J-^;MLT^^!|$3M^^SLfco C(DTHF 
;'S^P— -Jf 'J— x/<7KU-'5f--ex h'J «:/7^L. ?fk^m^:r—^)i.X'miiiLtzo 
n^<Dm^mi^t LX:r-^jl.:^m^7\i*J ^-;&q#P>tL. Z4xl*0. 28dL/g(D'f > 
h3teJS^*L■CL^yro y;u^ig^pv hy^:?'r-^«flw<*:oTMw 31.12 
0 K;Uh>. Mn 20.970 K;uh>. ^LTI. 48a)^^tj[JtA<^**Lfco CCDtK'J 
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Sf&S§lcTPP(2.62g . lOS'J^^U). 2. 7-:x3^P^-9.9- i^-(4-(2- X5^;u^ 
'f ;u:r^i^):7xziju)7';u:i-u>(8.9g . 11.75 'J^;u). ;3t^b*'J0A( 
0. 22g. 1.3 5 'J ^ ^b) . DMAc (29mL) 

IkXS h;ux>(lOmL) ^A;Kt=o h;ux>t(D^^jl^!t^a<t LT'>«(Z)7K^^f§^ 
IV^ P 'J K(26ing . 0. 2 5 U ^ ;U) Sl>*ffitiJ^*X h (2. Og , 305 'J ^;L.) ^tu^tz 

'M^Ltzo ^mL. x-i^;u-ei IslJit±gfe}f L, E^Jj-— :J^>I^T?70''cr*-Pft$£ 
m-t^ZtlZ^^)^ fi^<DU=FtLX±f&m'^m^tltzo ^©tK'J V-l*0.37dL 
/g<D-r>^U> hiteje, Mw 36,280 K;Uh>. Mn 20.700 K;Uh>. 1.750^» 




L. 50. 000(D^ ;H»3t^lS. Jtmn . 439 &t/473nm IzfeMt-Site^US^^-bl/X 

Sf&SI::2.7-i?:5^P^-9.9- -^(2- x^;u/^4^i/;u) :7;U;i- ^X2. 75g. 5 5 
'J^;U). SiS^;^ h (0. 98g, ISSU^JU), NiCl2-t'e'J v>iii*(21.5mg , 0. 
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075 5 u^;u)3impp(o.66g . 2. 55 'J ^ ;u) ^A+tf=o spss^^mu. mm 

vm^mtz Ltzo N-v-^ p/v^v^ueP 'J iyy >(3mL) ^liQX. P^mm^Mmn 
. jt^y—Jl't)E'^LXn^<J)mi=^^mtzo C(7)1H*$ h;UX>(15mL)(Cjg^5?L 



;S*T-;4rsnLfco ^(Drsi. ^mimtft^m.mLfz. 175 °cizfcLNr^tsufA<3KHfc 

& -5 C ;{)<BJ t> t o o 
^1itefi«l9 - =i7KiJv- 
scssica, 7-i;^ p p-9. 9- ^j(2- x5^;u/^.=t-v;u):7;u;i-n/(0.92g. 25 

2. 7-':;<7PP-9. 9- i/-n- ^^v;u:7;U:i- L/>(3. 2g , 8 5'J^;U). 
TPPd.aig . 5.0 5'J^;U). NiCl2-t*t°'J v>lii*(43mg . 0. 15 5 'J ^;U) RU^ 
ffifp^^^X h(1.96g. 30 5 'J^;U)^AQ^tro C(7)SC&S^ll^mL. M*T'i!lIl]j^ 
tzL. ^Xl^XOMcaOml) ^mXtzo c:fl);l^!|^^80°cr'7B#FBl. -e L-C90°CT?15 
B#rait#Lfc„ ::a)Sf&;"g^!^$^PP7t-x;uA<t;l^L, mMLfzo mi^^Mm 




m 



—:^>ifiX5Qrcx-9^Hm[^fzo ca)=i7K'J-7-<Dl«jii*isiT(Djiy-cfe'So 
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C(7)zi tK'J ^-1*0. 35dL/g<D-( >^ U> h3teJ^. SU'DSC T'l'l^ L89°ca)Tg^ 

J5lSS(zTPP(2.0g. 7.675 'J^;U). ffilS^X h (2. 02g. 30. 9 5 'J ^;U)&i;* 
^b-'>^;K0.22g. 1.0 5 'J^JU)^A*Lfro c:<Z)SJ$:||^l*m L. ^m-^iSlili^ 

tp<D2.1-Vyn=E-9.9- Vi2- ^ K+v*;U7t<:^;ux^;u):7;u;i-UX4.96g. 1 
05 'J^;U)^*P;^.fco 80''CT'48B#Fb'5S^^^to/co C(DSf5;g^iKa^^ p P7t?;b 

±T?i£itL/=o ^mtiU^-Tht. n'^<omm'^m^^. cm±]jiT<oitjg^* 




SF£:S§lz2.7-:;::fp^-9.9- v?(2- x5^;u^4rv;u):7;U7l-u>(ll.0g. 205 
•J^;U). Sia^Si'X h (3. 92g. 60.0 5 'J ^^U) . - 'V y;uM<* (1 72mg. 0.65'J^ 
;u)SmPP(2.62g . 10 5 'J^>/u)^AtLfco C(7)Si;E:§§^S^mL. ^m-Cl&lHli^ 

L fc„ C (DSlSS^lc & t> i: «)M^T' 3? ^ L -C l^fcDlylF (20mL) ) * (7)4- 
P^K>yex>7P::f7^>(Br-BCB) (I.IOg. 6 5 U^;U)^*P^fco F^^l^il^^m 
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5. 55g(10.05 'J^;U) <7);7;U:J-U>^/ -7— . 0.54g(3 5 U^;U)0)Br-bcb. 1 
.91g(29.25 'J^;u)Offita^:^ 79mg(0.28 5 U ^ ;U) (7)ii':y >r;utii*. 1.31g 
(5 5'J^;U)fDTPP Sl>*10mL(7)DMAc^fflL^rll^fe#lJ21^i^yJiLfco C(DJ5lSl* 
8O°Cl::^3l^T16.5a#r01^Tofco C(7)±/S!|^li. 7^Ph>NMR Iz J: yjI'lS L C 

5. m=7.2 r^fc-sct^^.^. mmm2^t^cm^t:^LXl^fzo z(Dmm<D 

JUA^220 "ClcSO^i-fg. ^LT250 "ClZl.S B^^jDl^-r-S i:. ^jt'tt(D:7 >f 
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250mL (7)HPjtLJS3?^X=i(Z^^b-'>^;K0. 156g . 12 5'j^;U). 2,2'- e 
t°'JvXO. 188g , 12 5iJ^;u). TPP(5.24g . 205 U K (7. 8 

4g. 120 5 'J ^ ;u) ^M^#Hm-C A4lfco S^U>i>lwJ:y40mL<DDMAc^»P^fc 

mtLtz. 2.7-e;:fP^-9.9- e;(2- x^;U/^:^vjU):7;U;i-U>(21.94g . 40 
5'J^-/U). Br-BCB(2. 93g. 165 'J SlX30niL(DDMAc(D;m^!fel^C(7)Mi«lw15 

crosfSjM^i^^miaiw^spL. 2oomL (D^^-y->-c#f? L, mm±<Dm^M 

40niL) „ C(D;lt/"SlCl0mL(D70/^— 12> ht-:?>;ut KP^;u;i-^v Kjt;lS^SP^ 

7fxX7-r >:t-^e>K^2jt;:S$-fr. ;TS5iS^^fg^-ti-rllfe<D¥S<*(16g. i|X^93y-? 

3iUViRJlR(Amax 365nm), 447 . 473 SLt^Sllnm X^-(-i — t^if—<7^m■r^A^9 
nm lzfclt-53t;U5:t--tr>Xo -< ^UA^200 "C-e 1 B#rBl. 225 "CI? 1 Btral, 

-eLr25o °CT? 1 mmmitts-ii:tzo zoy >f ji.iK<Du\i\ssLmtmitm'^x:^ntfyiz 

l^lSTffe-SA^. ^ v-V'— ^i:3¥;;U5:i'>iz>Xt°— '^(*512nni izv^hLfco 
j&jite<9l24 - BCB >v 'J =r (9 9- v?-n- ;L7h T -^J>f 

Jgf5§§lc2. 7-i;^ □ P-9. 9- i^-n- '^4rv;u:7;U;l- Lx>(8. 1g . 205'J^;U) 
. Br-BCB(1.1g . 6 5'J^;U). -•:/'^r;US&«:(172mg. 0.65';^;u). ffiisyx 
K(3.92g. 605 'J ^;U). TPP(2.62g. 205 'J ^;u)&t;30mL(Z)4^i/ l^>«!:DMF OD 
1 : 4;l^!t^^A+lfco C(DJ50;l^!|^^S*||fflmlcfcl^r8O''C-eif^^^L/to 
1.5 B#Fb^^. $ t>lZlOmL(D;tJX;l^!Kg^AP^. 20B#rBllti#^S^Ityco ^J^I^M^ 
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(C (t 5 4z > X L fc o 

JlOT-tz h>j§;lS^;m«iL. y -;K300mL) <!:;1^ Lfcc >3tML/t@i*^ 
^gtL. ^itL-C2.22g <D;i{JSIfe(Dia^^^fco Cttli^fP h>NMR IzJ^yjilT 
(DJi y fe -5 C <!: ^ $ *Lfc o 




Ron- ^^i/jV 
TO = 7.3 



CCD!|^Wa)iai*3'^';UA(*383nni iCfclf^UViKJlX. &u:421 . 442 St/475nni 
Ic If -I) 3fe;U S ^'^ -t > X ^ ^ L o 

C(D:7-f';uA^ltMJ22(7).i:3(^LTfiHb$-t±T=tlT§7t;iS?:^l*v3' h LJjfA^o 

SISSIZ2. 7-v7'^P^-9.9- v(2- y h^v:b;U7K-JUx5^;U)^;U;*-b>(9. 
92g, 20 5 'J ^ ;U) , ^ (1 72mg. 0. 6 5 'J =E)\^) . ffirn^^;^ h (2. 93g, 6 

0 5 'J^;U)&i;TPP(2.62g . 105 U^;U)^A*ifco COSJ^^SS^Sffl L. Ms^ 
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5.ttmiz fe t, Ax Cii)mmvA5'^m -?=y v^y LfcDMAc OOmL) *(©Br-BCB (1 . 46g. 8 
^PP7hx^UA(300mL)-Cij&«?L. itiSLfro it^^jllSL. y -;K300mL) 1? 




|f;^^-\'>f*151 °C(DTg^^Lfco ca)!|$5g(D@i*:7-f;uAI*368nm (cfclt-SUV 
l!Ri|X«l£i;ic431 SU:466nin lcfclt^|^| i:?iJt (^#<D:^;!)«:f □— K-Cfc-S) (7)3fe 

Onm lZv-7 h Lfco 

1&fflifiil26 - BCB 4^-^'v3f7h'Jzf(9.9- -:;f2- "I? JU^ 1^ W 7' - 

37.9g(605 'J^;u)(Z)2. 7-i/;:fp^-9.9- v(2- x^;u/s+v;u) :7;u;i- 
1l.8g(180 5 'J^;U)(7)iEt&a<*X h. 4.4g(24 5 U ^;U) 05Br-BCB. 7.8g(30 5 'J 
^;U)(DTPP , 0.52g(1.8 5 'J^;U)(Z)— •y^;Hg^*:^tt/90mL(DDMAc^ffll>rltSS 
^J21^i^i'JjlLyro 80''ct?23B#FB^SPc;$i±yc^. Sf£:^(DP*g#it^^ h;ux><i:;l 

■9-X500mL)(zj§<BL. 50mL(D70/^— b> ht-:?^;ut KP^;u;l-^i/ Kittle 
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Xzi|zA;Kyto ^j35l^T'Z(D7^X=i^a;t(zA*i. 150 "ClzialftL. 0.3nimHg \z 

tzo 7;^=^>llfflS^.lcfcl^TZfl);SJt■C-9->:^;^^24B#rB1^IPffftL. ^LTJ^aiL 
tz. DSC ^^^(cJcoT, BCB »(D44/^— 1> hA^BlSPgcDrallcj^ft^LfcCiiA^^^ 

Lfco C(7)T'>r X':7^M^»^^lc^5L^T25°C7^)^^>250 °ClZ3°C/min(Dii^T?*Q 
^L. 250 B#Fb1<S}#L/co Z;h.lCcfcy. e>7t^— ;USl/f<te<7)^Pi6;!)^*M6<) 

^«Ei5tl27-e Ka4F-^x^j: -JL^^»v^7HJrff9 9- -!;f2- X^IL/^:Jlr-=>IL) ^ 

19g(305 'J^;U)(D2,7-i;:fP^-9.9- i;(2- X5^;u/s^v;u) :7;u:^ L/>. 6g 
(90 5 U^;U)(7>ffirn'$'^X 3. 45g (12 S 'J^;U) (7)4- 7^0^^xz:;u-t- ^9^;U 

5^;Uvij;UX— t;U. 3. 9g (15 5 'J^;U) (7)TPP . 0.26g(0. 9 5'J^;U)(D- 
•y'^^;^ig^*:&u:50mL<7)DMAc^ffll^T||fife^J21 ^m^JMLtzo 80°C-e2mFH^J5f5;^ 
frofco J5f5;S^%$ h;ux>(200niL)-e*«?L. -^-f ;u^-^jiLr^«iiLT 



(47) 



1 -5 1 0 5 3 5 



>^m^L. n^'^^yKtmmL. ^^-y-^-etttuLfco cKD^^-y-^^su*:? 

<toT h'J:?x^;^7^^x:7^' >^4^i^K^IS5*Lfco ^^V-ly^mm^it. 
IC120 °C. O.SmmHg (C^5t^r 1 B#rBl-eSf§i|^^i^^ L. ¥IH*:^f#fco h 

X h'J-y:^-r'5::<!:l-.*:oT. 10. Og O), 3i*'&:3t;u5^--b>x (W) 

R = 2- jtf-A/^+iz-iU 




±s&^m^'r h^tKP3?^> (lOOmL) <!: (5mL) (Z)j§;lSr* 6 B^FalilSS LT 




mmm21ii^ t) O :? x y -;H44^dM (6. 5g) ^ ^ ^ U > ^ □ g K (75mL) izmM L . 
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m7Lfdm.<mmi^m\z.-\?vii. oog . s 5 g ^ ;u) . sts^'x h (3. 02g. 31 5 g ^;u) 

. &t/-*y>r;u«g<*(0.26g. 1 5 g^;u)^An;^fco ^(OSf&^^yfelS^m&tJ^ 
^m/^—- ^^^tLV ACCIzAPl^Lfcc 1->5^;U-2- t°pg vy XNMP) (lOinL)^ 
vg>-v-^jD^/c„ C:(7)J5F5;l^!K!l^$tj250rpmT'lt*!^Lfco iJ[^^^, CKDj^jSI* 
#*lfel3^feLfco C(DSr&;l^!|^5lcNMP(7.0mL)*<O2.7-^^ PP-9- K>i;g 
T^-;u3?;u;l-U>(3.23g. 105 g ^ ;u) (DJt/1S^AD^fro C;^^^80°Clzfca^r48 

C(DJ5fE:;m^!^^T4z h>(300mL)(z;±#. ^Kg v-^/^M^FIt/io 

ca)l»5|5^250mL (7)3Na>HCI iZf^ o < y AP^fco CCDS^^I^ 3 B#rBlJti* L. C 
(DBSs 2tii^l*;t-U>i>fel?feo:rzo C(DS1^*:^^«), 7KT!j5fe^L(3xlOOniL). 
L^T?-?^feJillS;Lfco ^JJl^T^C(7)|lf*^a^:^— ^>l^-C:60°C-C-S$felS;^L. 2.46 



(49) 
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it. 368nm ^^'Oirf^Sii^'SjrUVqRilX&urSTInm ^fpibt-r^yu—ftj:^j\.S. 

i.62g(5 5 'j^;u)(7)2. T-v-i? p 0-9- ^> v u T^— ;u:7;u^ U>;R.l>*DMAc (15 
.OmL)*(7)2. 02g(5 5 'J ^;u) (D2, y-ix-^ □ P-Q. 9-v-n- v;U^;U7i- 

. T-Hr H >-ej5tyt L (3x50mL) . ^JtLTl.VQg O 1 : 1 3 tH'J "^-^^i/co 
Ali. 370nm ^4'*i>i-r'S3ii:^ W?Ri|XMU^lz417 ;Rt/551nni ^«»i><i:t-^3fe;U 




^jjfefillSI - 2. 1-^^^ P P-9- ^ I J ^- JI^^JbTt- 1^ V>-2 7' ->;>:7 □ P-9 9- 
O-n- ^4^'= >JL-7jU7H^:y<Djtgief (1:4^ 
0.65g(2 5 •J=E;u)a>2.7-v?^PP-9- ><>vijT'zi;u3';U;j-u:^&r;NMP(15m 



(50) 
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* NOTICES * 

JPO and NCIPJ are not: responsible for any 
damages caused by "the use of "bhls 'transla'bion. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 



1 . Bottom Type 




E 



the inside of an upper type, and E — each — the aryl independently permuted by hydrogen, the 
halogen, aryl, or the reactant radical that can construct [ which can construct a bridge and can chain- 
extend ] a bridge — Or it is a triaUcyl siloxy part. Rl It is one to C20 hydrocarbyl which contains the 
hetero atom of one to C20 hydrocarbyl, S, N, O and P, or Si one or more independently respectively. 
Two Rl with the carbon of lite 9th place of a fluorene ring Four to C20 ring structure which contains 
the hetero atom of five to C20 ring structure, S and N, or O one or more may be formed. R2 
Independently respectively One to C20 hydrocarbyl, one to C20 hydrocarbyloxy. One to C20 
thioether, CI -20 hydrocarbyloxy carbonyl, CI -20 hydrocarbyl carbonyloxy, or those with cyano ** 
R3 Independently respectively One to C20 hydrocarbyl, or JI (one to C20 alkyl) amino. It is one to 
C20 hydrocarbyl permuted by one to C20 hydrocarbyloxy. Tori (one to CIO alkyl) siloxy, or one to 
C20 hydrocarbyl. a respectively — independent — the number of 0-1 — it is — and — m and n are non- 
negative numbers, and n+m is ten or more. 

The compound which **** and has less than five poly dispersed degree. 

2. Aryl, Glycidyl Ether Which E Permuted by Aryl and HIDOROKISHI Independently 
Respectively, Acrylate ester, methacrylate ester, ethenyl, ethynyl, Maleimide, NAJIMIDO, trialkyl 
siloxy, a trifluoro vinyl ether part. Or it is benz-cyclo-butene. Rl One to C12 alkyl, six to CIO aryl. 
They are alkylation aryl, C4-16 hydrocarbyl carboxylate, or (nine to CI 6 aryl) trialkyl siloxy. R2 
One to C12 alkyl, six to CIO aryl, alkylation aryl, Cl-12 alkoxy **C1-12 alkoxy carbonyl, C6-10 
aryloxy carbonyl, Alkylation aryloxy carbonyl, one to C12 alkylcarbonyloxy, C6-10 aryl 
carbonyloxy, alkylation aryl carbonyloxy. Six to CIO aryloxy, alkylation aryloxy, cyano ** Or it is 
one to C20 alkylthio. R3 preferably One to C20 straight chain, or branched chain aliphatic series. 
One to C20 straight chain or branched chain aliphatic series containing one or more ring type 
aliphatic series rings. Or it is the compoimd according to claim 1 which is a phenyl part and may 
permute this by request in JI (one to C20 alkyl) amino, one to C20 hydrocarbyl. Tori (one to CIO 
alkyl) siloxy, or a CI -20 hydrocarbyloxy part. 

n 

3. E is Bottom Type. -OCC(R') = CHR*; 

The acrylate come out of and expressed, methacrylate ester, or bottom type The ethenyl part 
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expressed with -C(R7) =C(R7) H, or bottom type 




It comes out and is the benz-cyclo-butene part with which it is expressed. R5 respectively 
independently They are hydrogen or one to C4 alkyl. R6 is hydrogen or one to C20 hydrocarbyl 
independently respectively. R7 is hydrogen, one to C20 hydrocarbyl, or one to C20 hydrocarbyloxy 
independently respectively. R8 independently respectively One to C20 alkyl, and CI -20 alkoxy ** 
One to C20 alkylthio, six to C20 aryl, six to C20 aiyloxy, C6-20 aryl thio, seven to C20 aralkoxy, 
and C7-20 ARUKA reel oxy-** C7-20 alkaU RUCHIO, seven to C20 aralkyl, C7-20 aralkyl thio, 
Cyano ** carboxylate, CI -20 hydrocarbyl carbonyloxy, CI -20 hydrocarbyl sulfinyl, a CI -20 
hydrocarbyl sulfonyl. Or it is amino. R9 independently respectively Cyano ** carboxylate, CI -20 
hydrocarbyl carbonyloxy, a CI -20 hydrocarbyl sulfonyl, CI -20 hydrocarbyl sulfinyl, one to C20 
alkyl, an amide, and one to C20 hydrocarbyloxy ~ it is — c — each — independent — the integer of 0- 
3 ~ it is — and ~ e — each ~ compoxmd according to claim 2 which is the integer of 0-2 
independently. 

It is the manufacture approach of 4.9-permutation fluorene oligomer or a polymer. In the bottom of 
existence of the bivalence nickel salt of the amount of catalysts and the compound which can 
promote the reaction of the zinc powder of the amount of theory, trihydro cull BIRUHOSUFIN, and 
the specified quantity at least It sets on conditions sufficient in the auxiliary solvent which contains 
aromatic hydrocarbon or the ether by the polar solvent and request to form 9-permutation fluorene 
oligomer or a polymer, and is 2 and 7-dihalo. - 9 - Approach including contacting a permutation 
fluorene. 

5. 2, 7-dihalo - 9 - A permutation fluorene is a bottom type. 




It is come out and expressed and 9-permutation fluorene oligomer or a polymer is a bottom type. 



X 




x 



It is come out and expressed and Rl is one to C20 hydrocarbyl which contains the hetero atom of 
one to C20 hydrocarbyl, S, N, O and P, or Si one or more independently respectively among an 
upper type. Two Rl with the carbon of the 9th place of a fluorene ring Four to C20 ring structure 
which contains five to C20 ring structure or a hetero atom one or more may be formed. R2 
Independently respectively One to C20 hydrocarbyl, one to C20 hydrocarbyloxy, One to C20 
thioether, CI -20 hydrocarbyloxy carbonyl, CI -20 hydrocarbyl carbonyloxy, or those with cyano ** 
R3 Independently respectively One to C20 hydrocarbyl, or JI (one to C20 alkyl) amino. It is one to 
C20 hydrocarbyl permuted by one to C20 hydrocarbyloxy, or one to C20 hydrocarbyl. a is the 
number of 0 or 1 . m is one or more numbers, n is zero or more numbers, m+n is ten or more. X is the 
approach according to claim 4 of being a halogen part. 

6. Reaction Mixture is Formula X-F (X is Aryl Independently Permuted by Aryl and 
HIDOROKISHI, Glycidyl Ether, Acrylate Ester, Methacrylate Ester, Ethenyl, Ethynyl, Maleimide, 
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NAJIMIDO, Trifluoro Vinyl Ether Part, or Benz-cyclo-butene Respectively among Formula, and Rl 

is Three to C12 Alkyl, Six to CIO Aryl, C4-16 Hydrocarbyl Carbonyloxy, or (Nine to CI 6 Axyl) 

Trialkyl Siloxy Independently Respectively). 

The approach according to claim 4 of containing ******** further. 

O 

7. Acrylate or Methacrylate Ester is Bottom Type, -occtR*) = CHR*; 

It is come out and expressed and an ethenyl part is a bottom type. It is expressed with -C(R7) =C(R7) 
H, and benz-cyclo-butene is a bottom type. ' e 

(R5 is hydrogen or one to C4 alkyl independently respectively among an upper type. R6) They are 
hydrogen, one to C20 hydrocarbyl, or one to C20 hydrocarbyloxy independently respectively. R7 
They are hydrogen, one to C20 hydrocarbyl, or one to C20 hydrocarbyloxy independently 
respectively. R8 Independently respectively One to C20 alkyl, one to CI -20 alkoxy **C20 alkylthio. 
Six to C20 aryl, six to C20 aryloxy, C6-20 aryl thio. Seven to C20 aralkoxy, C7-20 ARUKA reel 
oxy-**C7-20 alkali RUCHIO, Seven to C20 aralkyl, C7-20 aralkyl thio, cyano ** carboxylate, Cl- 
20 hydrocarbyl carbonyloxy, CI -20 hydrocarbyl sulfinyl, They are a CI -20 hydrocarbyl sulfonyl or 
one to C20 dialkylamino. R9 Independently respectively Cyano ** carboxylate, CI -20 hydrocarbyl 
carbonyloxy. Nitroglycerine, a halo, a CI -20 hydrocarbyl sulfonyl, CI -20 hydrocarbyl sulfinyl, one 
to C20 alkyl, an amide, and one to C20 hydrocarbyloxy — it is — b — each ~ independent — the 
integer of 0-3 — it is — c — each — independent — the integer of 0-3 — it is — and — e — each — the 
approach according to claim 6 of being the number of 0-2 independently. 

8. 2, 7-Dihalo to Halo Aromatic Compoxmd of Formula X-F - 9 - Mole Ratio of Permutation 
Fluorene is 0.5:1-50:1. 0.01 to 20 mole percent of the amount of a halo aromatic compoimd and a 2 
and 7-dihalo fluorene recognizes [ bivalence nickel salt ] amount existence. Zinc powder is 100-300 
of the amount of a halo aromatic compoimd and a 2 and 7-dihalo fluorene. Mole percent recognizes 
amoxmt existence. The amount of the compound with which ten to 50 mole percent of the amount of 
a halo aromatic compound and a 2 and 7-dihalo fluorene can recognize amount existence, and a 
thoria reel phosphine can promote a reaction is 100-150 of a bivalence salt. The approach according 
to claim 7 of being mole percent. 

9. Bottom Type I or II 




Rl Rl CHR3 



(Rl is one to C20 hydrocarbyl which contains the hetero atom of one to C20 hydrocarbyl, S, N, O 
and P, or Si one or more independently respectively among an upper type. Two Rl with the carbon 
of the 9th place of a fluorene ring) Four to C20 ring structure which contains the hetero atom of five 
to C20 ring structure, S and N, or O one or more may be formed. R2 Independently respectively One 
to C20 hydrocarbyl, one to C20 hydrocarbyloxy, One to C20 thioether, CI -20 hydrocarbyl 
carbonyloxy, or those with cyano ** R3 Three to C20 straight chain or branched chain aliphatic 
series which contains one to C20 straight chain or branched chain aliphatic series, and a ring type 
aliphatic series ring one or more. Three to C20 aliphatic series which is six to C20 aryl and a C7-20 
alkylation aryl part, and contains one to C20 aliphatic series or a ring type aliphatic series ring one or 
more JI (one to C20 alkyl) amino, one to C20 hydrocarbyloxy. Tori (one to CIO alkyl) siloxy, or one 
to C20 hydrocarbyl — permuting — **** — a — each — independent ~ the number of 0-1 — it is — and 
— X is a halogen part. 
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The permutation fluorene come out of and expressed. 

10. The permutation fluorene according to claim 9 whose a is 0. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
deuaages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

2, 7-aryl -9 - A permutation fluorene, 9-permutation fluorene oligomer, and polymer This invention 
relates to the manufacture approach of new 2 permuted in the 9th place, a 7-dihalo fluorene and such 
a 9-pennutation 2, and a 7-dihalo fluorene. This invention is the 2 and 7-aryl -9 again. - It is related 
with 9-permutation fluorene oligomer and the polymer which were manufactured from a permutation 
fluorene and this. This invention relates to the manufacture approach of still such a fluorene, 
oligomer, and a polymer. This invention relates to the manufacture approach of such a film and 
coating at the film manufactured from such a fluorene, oUgomer, and a polymer again and coating, 
and a list. 

The polymer and oligomer of a fluorene which were permuted by the alkyl group in the 9th place are 
reported to Fukuda*s and others Japanese Joumal of Applied Physics, Vol.28, and pp,L1433-L1435 
(1989). It is indicated that such a polymer is effective as a luminescent material in manufacture of 
Ught emitting diode. These polymers are Kovacic which processes a suitable fluorene monomer by 
the oxidizing quality metal salt of an overlarge, for example, a ferric chloride, for several days. It 
was manufactured by law. The structure is expressed as Fori (a fluorene -2, 7'-diyl). In the latest 
reference, FuKuda is indicating that the used approach caused remarkable bridge formation and the 
mistaken bridge formation (mislinking) reaction between polymerizations. Please refer to Fukuda's 
and others Joumal of Polymer Science, Polymer Chemistry Edition, Vol.31, and pp.2465-2471 
(1993). Brown ** — Joumal of Polymer Science, Polymer Chemistry Edition, Vol.24, and pp.255- 
267 (1989) ~ existence of many chemicals ~ Kovacic The reaction condition of law is checked and 
it is indicated that much polykaryotic structure is acquired especially. Furthermore, an oxidation 
polymerization is location of regiospecific (regiospecific) but others, 3 [ for example, ], and 5 - and 

3, and 6'. - Coupling of the fluorene in grade often happens. Furthermore, branching happens as a 
result which other two or more fluorene molecules combine with a fluorene molecule, and the 
trifunctional matter which will constmct the bridge between production processes may be formed. 
Such existence of a by-product gives the low low-molecular- weight oligomer and the low polymer of 
polymerization degree. Furthermore, such matter shows high polydispersity and a low glass 
transition temperature. Such a problem worsens a film plasticity and worsens the mechanical 
characteristic which is not permitted and the property of a fihn like low thermal resistance. 
Furthermore, an oxidative coupling process is very late. 

setting like 1 voice, this invention has a substituent in the 9th place — new — it is related with a 2 and 
7-dihalo fluorene. It sets like 1 operative condition and the fluorene is permuted in the 9th place in 
two parts chosen from the CI -20 hydrocarbyl part which contains the hetero atom of a CI -20 
hydrocarbyl part, S, N and O, or Si one or more. In other embodiments, the fluorene is permuted in 
the 9th place by the C4-20 ring-structure object which contains the hetero atom of a C4-20 ring- 
structure object, S and N, or O one or more, the hydronalium cull kinky thread DIN part, or the 
hydronalium cull kinky thread DIN part permuted further. The carbon of the hydronaUum cull kinky 
thread DIN part which the 9th place has combined with the carbon in the 9th place in the 
embodiment permuted by the hydronalium cull kinky thread DIN part is bonded doubly to such 
carbon. 

In the second mode, this invention relates to the derivative which constructed the bridge at 2 and 7- 
fluorenyl oligomer and the polymer of the above-mentioned compound, and a list. 
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other operative conditions ~ like ~ setting -- this invention — end 2- and 7 - about — this oligomer 
and polymer have 10,000 or more weight average molecular weight and 3.0 or less polydispersed 
degree about 9-permutation fluorene oligomer and the polymer which set and make hydrogen or a 
halogen an end group. 

The polymer and oligomer of this invention are the polykaryotic structure or 2-, and T which were 
formed accidentally. - Many association in locations other than grade is not included. A fluorene 
polykaryotic ring is the 2 and 7-aryl -9. - The substituent which does not have a bad influence may 
permute with processing of the after that of such an ingredient for the property of a permutation 
fluorene or 9-permutation fluorene oligomer, and a polymer, or the application which it is going to 
use further in 3, 4, 5, or the 6th place. 

Other embodiments of this invention are the 2 and 7-aryl -9. - The manufacture approach of 9- 
permutation fluorene oligomer and a polymer is included in a permutation fluorene list. This 
approach is the 2 and 7-aryl -9. - In the conditions on which a permutation fluorene, 9-permutation 
fluorene oligomer, or a polymer is manufactured It puts xmder existence of the zinc powder of the 
amount of theory and trihydro cull BIRUHOSUFIN at least, the bivalence nickel salt of the inside of 
a polar solvent, and the amount of catalysts ~ One or more 2, 7-dihalo - 9 - This aromatic series 
radical is fiirther permuted including contacting a permutation fluorene to a halo aromatic compoimd 
in the reactant radical or trialkyl siloxy part which can construct a bridge or chain extend. End 2- and 
T - 9-permutation fluorene oligomer and the polymer which are stopped with hydrogen or a halogen 
in grade are manufactured by the above-mentioned approach under un-existing [ of a halo aromatic 
compound ]. 

Setting in other embodiments, this invention is the 2 and 7-aryl -9. - The film or coating containing a 
permutation fluorene, 9-permutation fluorene oligomer, or a polymer is included. Such a film is this 
2 and the 7-aryl -9. - The constituent containing a permutation fluorene, 9-pemiutation fluorene 
oligomer, or a polymer is applied to a base material, and it is manufactured by giving this applied 
constituent to the conditions in which a film is formed. 

Furthermore, this 2, 7-aryl -9 - In order to manufacture the constituent used in order to manufacture 
above-mentioned coating or an above-mentioned film, a permutation fluorene, 9-permutation 
fluorene oligomer, or a polymer may be made into B steps, and a bridge may be constructed over it 
in part, or chain extension may be carried out. 

This 2, 7-aryl -9 - A permutation fluorene, 9-permutation fluorene oligomer, or a polymer shows 
fluorescence, a high glass transition temperature, or a liquid crystal property, and promotes 
manufacture of the high film of thermal resistance and solvent resistance. This 9-permutation 
fluorene oligomer and polymer show low many powder. By request, they are 2 with high molecular 
weight, and 7-aryl. - 9 - The polymer which uses a permutation fluorene, 9-permutation fluorene 
oligomer, and a polymer as the base can be manufactured. They are this 2 and the 7-aryl -9 in order 
to manufacture the fikn or coating which may be preferably used for a gi£tnt-molecule light emitting 
diode as a luminous layer. - A permutation fluorene, 9-permutation fluorene oligomer, or a polymer 
may be used. 

Furthermore, such a film or coating may be used as Various fluorescence coatings as a protective 
layer in an electron device. 

2, 7-dihalo - 9 - A desirable embodiment is shown by the bottom type I and a permutation fluorene is 
2 and 7-dihalo. - It is 9. - A hydronalium rib RIDENIRU fluorene is shown by the bottom type II in a 
desirable embodiment. 




• Hi chr3 



It sets in the desirable embodiment and is 2 and 7-dihalo. - 9 - A hydronalium rib RIDENIRU 
fluorene is 2 and 7-dihalo [ which is expressed with the bottom type III ]. - It is 9. - It is a 
benzoRIDENIRU fluorene. 
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(R2) 



{R2)a 



{110 



X 



CH 




The compound of this invention is usually the solid crystalline substance matter. Usually, this 
compound has the melting point of 0 degree C - 300 **. Hydronalium cull kinky thread DIN means 
the hydrocarbyl part combined with the 9th place of a fluorene ring by the double bond here. 
It sets in the desirable embodiment and is 2 and 7-aryl. - 9 - A permutation fluorene and 9- 
permutation fluorene oligomer, or a polymer is expressed with the bottom type IV. 



E 




All monomer units are substantially combined with a part for an end, and other monomer xmits with 
2- and 7-carbon atom among an upper type. 

In Formula IV, E is a halogen, hydrogen, the aryl group permuted by request by the chain or the 
reactant radical which can construct a bridge, or a trialkyl siloxy radical. This chain or the reactant 
radical which can construct a bridge means the radical which can react with other same radical or 
other same radicals, can form bridge formation, and can form oligomer or a polymer. Preferably, this 
reactant radical is the cyclobutene part condensed in one of hydroxy ** glycidyl ether, aery late ester, 
methacrylate ester, ethenyl, ethynyl, maleimide, NAJIMIDO, a trifluoro vinyl ether part, or the 
aromatic series rings. E is a halogen, aryl, the aryl permuted by the reactant radical which can 
construct [ which can construct a bridge and can chain-extend ] a bridge, or a trialkyl siloxy part 
preferably, E is aryl, the aryl permuted by the reactant radical which can construct [ which can 
construct a bridge and can chain-extend ] a bridge, or trialkyl siloxy still more preferably. E is a 
phenol, SHIANATO permutation phenyl, or a benzyl cyclobutene part most preferably. 
Rl is one to C20 hydrocarbyl containing one or more hetero atoms of one to C20 hydrocarbyl, S, N, 
O and P, or Si independently respectively, or two Rl may form two to C30 ring structure which 
contains one or more hetero atoms of three to C20 structure, S and N, or O with 9 carbon of a 
fluorene. Preferably, Rl is one to C12 alkyl, six to CIO aryl or alkylation aryl, C4-16 hydrocarbyl 
carbonyloxy carboxylate, or (nine to CI 6 aryl) a trialkyl siloxy part. When two Rl forms a ring 
structure with the carbon atom of the 9th place of a fluorene ring. Preferably the formed ring 
structure Five to C20 straight chain, branching case bow structure, or S, It is one to C20 straight 
chain or branching case bow structure containing one or more hetero atoms of N or O. It is the C4-10 
aliphatic-series ring which contains a C5-10 aliphatic-series ring, S, or one or more N further more 
preferably, and is four to CIO cycloalkyl which contains five to CIO cycloalkyl, or oxygen most 
preferably, 

R2 is one to C20 hydrocarbyl, one to C20 hydrocarbyloxy, one to C20 thioether, CI -20 
hydrocarbyloxy carbonyl, CI -20 hydrocarbyl carbonyloxy, or cyano ****** independently 
respectively. R2 is one to CI 2 alkyl, six to CIO aryl or alkylation aryl, one to CIO aryloxy or 
alkylation aryloxy, CI -12 alkoxy carbonyl, C6-10 aryloxy carbonyl or alkylation aryloxy carbonyl, 
one to Cl-12 alkoxy **C12 alkylcarbonyloxy, C6-10 aryl carbonyloxy or alkylation aryl 
carbonyloxy, cyano ** thio cyano **C6-12 tiiio aryl, one to C20 alkylthio, or hydroxy ****** 
preferably. R2 is Cl-4 alkoxy ** phenoxy, one to C4 alkyl, phenyl, or cyano ****** still more 
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preferably. 

R3 is one to C20 hydrocarbyl respectively permuted independently by one to C20 hydrocarbyl or JI 
(one to C20 allyl compound) amino, one to C20 hydrocarbyloxy, or one to C20 hydrocarbyl, or Tori 
(one to CIO alkyl) siloxy. R3 is one to C20 straight chain which contains one to C20 straight chain or 
branched chain aliphatic series, and one or more ring type aliphatic series rings preferably or 
branched chain aliphatic series, six to C20 aryl, or the aryl part (the request may permute in JI (one 
to C20 alkyl) amino, one to C20 hydrocarbyl. Tori (one to CIO alkyl) siloxy, or a Cl-20 
hydrocarbyloxy part) that carried out C7-20 alkylation. R3 is the phenyl more preferably permuted 
by three to CIO aliphatic series, three to CIO aliphatic series containing one or more ring type 
aliphatic series parts, phenyl, JI (one to C12 alkyl) amino, six to CI -10 alkoxy **C10 aryloxy, or 
alkylation aryloxy, one to CIO alkyl, six to CIO aryl, the aryl that carried out alkylation, or Tori (one 
to C4 alkyl) siloxy. R3 is phenyl or JI (one to C6 alkyl) amino, and the phenyl that permuted CI -10 
alkoxy ****** q^^q to CIO alkyl further more preferably. 

In other embodiments, R3 is the C7-20 alkylation aryl which may be further permuted by three to 
C20 straight chain which contains one to C20 straight chain or branched chain aliphatic series, and a 
ring type aliphatic series ring preferably or branched chain aliphatic series, six to C20 aryl or JI (one 
to C20 aUcyl) amino, one to C20 hydrocarbyloxy. Tori (one to CIO alkyl) siloxy, or one to C20 
hydrocarbyl. m is 1-100 independently respectively. It is a number, n is 0-100 independently 
respectively. It is a number, n+m is at least 10. Although X is chlorine or a bromine, it is a bromine 
preferably. 

It sets in the desirable embodiment and is 2 and 7-aryl. - 9 - A permutation fluorene and 9- 
permutation fluorene oligomer, or a polymer is expressed with the bottom type V. 




Rl , R2, a, m, and n are the same as the above-mentioned convention among an upper type. R4 is JI 
(one to C20 alkyl) amino, one to C20 hydrocarbyloxy. Tori (one to CIO aUcyl) siloxy, or one to C20 
hydrocarbyl independently respectively, b is the number of 0-3 independently respectively, is two or 
less preferably, and is one or less most preferably. 

R4 is JI (one to CI 2 alkyl) amino, six to CI -10 alkoxy **C10 aryloxy or alkylation aryloxy, Tori 
(one to C4 alkyl) siloxy, one to CIO alkyl, six to CIO aryl, or alkylation aryl preferably. JI (one to C6 
alkyl) amino and CI -10 alkoxy ** of R4 is one to CIO alkyl further more preferably. In other 
desirable embodiments, it is one to CIO alkyl, six to CIO aryl, or seven to CIO alkyl aryl preferably, 
and is one to CIO aUcyl more preferably, b is 0-2 and b is 1 most preferably. 

a desirable operative condition ~ like — setting — end 2- and 7-, or 7'- about (about an end) — the aryl 
part which can be set — acrylate and a methacrylate reactivity radical ~ it has the radical of the 
bottom type VI preferably. 

-OCC(R») = CHR* (VI) 

R5 is hydrogen or one to C4 alkyl, and is hydrogen or methyl more preferably. R6 is hydrogen, one 
to C20 hydrocarbyl, or one to C20 hydrocarbyloxy preferably. R6 is hydrogen or one to C20 
hydrocarbyl more preferably. R6 is hydrogen, one to C20 alkyl, six to CIO aryl, or alkylation aryl 
further more preferably. R6 is hydrogen, one to C4 alkyl, or phenyl further more preferably. R6 is 
hydrogen most preferably. 

In other desirable embodiments, the ethenyl and the aryl part which can be set at least to an end are 
expressed with the bottom type VII. 
-(R7)=C(R7)H (Vn) 

R7 is hydrogen, one to C20 hydrocarbyl, or one to C20 hydrocarbyloxy independently respectively 
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among an upper type^ Preferably, R7 is hydrogen, one to CIO alkyl, six to CIO aryl, alkylation aryl, 
or CI -20 alkoxy ****** Preferably, R7 is hydrogen, one to C4 alkyl, phenyl, or CI -4 alkoxy 

Setting like 1 operative condition, E is a benz-cyclo-butene part preferably expressed with a bottom 
type. 




(VIII) 



R8 is one to C20 alkyl, one to CI -20 alkoxy **C20 alkylthio, six to C20 aryl, six to C20 aryloxy, 
C6-20 aryl thio, seven to C20 aralkoxy, C7-20 ARUKA reel oxy-**C7-20 alkah RUCHIO, seven to 
C20 aralkyl, seven to C20 aralkoxy, or C7-20 aralkyl thio preferably among an upper type. R9 is 
cyano ** carboxylate, Cl-20 hydrocarbyl carbonyloxy, nitroglycerine, a halo, a Cl-20 hydrocarbyl 
sulfonyl, Cl-20 hydrocarbyl sulfinyl, one to C20 alkyl, an amide, or one to C20 hydrocarbyloxy 
preferably. They are one to C20 hydrocarbyloxy, or cyano ****** more preferably than R9. c is the 
integer of 0-3. c is 0-1 and is 0 most preferably, e is 0 or 1 preferably. 

It is 2 and 7-aryl here, - 9 - Either m or n is 1 and a permutation fluorene means the compound 
whose another side is 0. 

It is 2 and 7-aryl by which this invention is expressed with the bottom type IX in one desirable 
embodiment. - It is 9 and 9. - DihydrocuU building - Or cyclo hydronalium KARUBIJIIRU fluorene 
and 9, and 9-dihydrocull building - Or cyclo HIDOROKARUBIJIIRU fluorene oUgomer and a 



polymer are included. 




(IX) 



E, Rl, R2, a, and m are the same as the above-mentioned convention among an upper type. 
They are 2 desirable and expressing with the bottom type X in other embodiments, and the 7-aryl -9. 
- A hydronalium rib RIDENIRU fluorene, 9-hydronalium KARUBIRIDENIRU fluorene oligomer, 
and a poljoner are included. 



(X) 




E, R2, R3, a, and n are the same as the above-mentioned convention among an upper type, and n is at 
least 1 . 

It sets in the one desirable embodiment and is 2 and 7-aryl. - 9 - A hydronalium rib RIDENIRU 
fluorene, 9-hydronalium KARUBIRIDENIRU fluorene oligomer, and a polymer are 2 expressed 
with the bottom type XI, and the 7-aryl -9. - They are a benzoRIDENIRU fluorene, 9- 
benzoRDDENIRU fluorene oligomer, and a polymer. 
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E, R2, R3, a, b, and n are the same as the above-mentioned convention among an upper type, and n is 
at least 1 . 

It is 2 and 7-aryl here. - 9 - A permutation fluorene means the compound by which m or n is 
expressed with the formulas IX and X which are 1, or XI. Moreover, 9-permutation fluorene 
oligomer and a polymer mean the compound expressed with the formulas IX and V both the 
compound by which m or n is expressed with larger Formulas IX and X or larger XI than 1 , and 
whose m and n are one or more. 

The fluorene and the fluorene oligomer, or the polymer of this invention shows powerful 
photoluminescence in the inside of diluted solution, or a solid state. It is such an ingredient 300-700 
When it hits to the hght of the wavelength of NANOMETA, this ingredient is 400-800. The light of 
the wavelength of the field of NANOMETA is emitted. Such an ingredient is 350-400 more 
preferably. The Ught of the wavelength of NANOMETA is absorbed and it is 400-650. The light of 
the wavelength of the field of NANOMETA is emitted. The fluorene and the fluorene oUgomer, or 
the polymer of this invention is easily dissolved in the usual organic solvent. This can process a thin 
film or coating by the conventional approach. When this film is hardened, it shows the resistance and 
the high thermal resistance to the usual organic solvent. Generally, this fluorene oligomer and 
polymer are liquid crystallinity. The fluorene and the fluorene oligomer, or the polymer of this 
invention can construct a bridge, and can form heat-resistant FIRUMU ** of solvent resistance more 
preferably more than 100 ** more than 150 **. Preferably, such bridge formation takes place to 
below 250 ** below 300 ** below 350 **. The fluorene and the fluorene oligomer, or the polymer of 
this invention is more preferably more stable than 150 ** more than 100 **. Or this stability does not 
construct a bridge below over the temperature which this monomer or oligomer showed, it means not 
vmdergoing a polymerization reaction. 

the fluorene and the fluorene oligomer, or the polymer of this invention — desirable ~ 1000 or more 
Dalton — more — desirable — 5000 or more Dalton — further — more — desirable — 10,000 or more 
Dalton — in addition — desirable — 15,000 or more Dalton — most — desirable — 20,000 or more 
Dalton - and -- desirable -- 1,000,000 below Dalton - more -- desirable - 500,000 below Dalton - 
most ~ desirable ~ 100,000 It has the weight average molecular weight below Dalton. Molecular 
weight is measured with the gel permeation chromatography which uses a polystyrene criterion. 
Preferably, 9-permutation fluorene oligomer or a polymer is 2.5 still more preferably three or less 
further more preferably four or less more preferably five or less. It is 2.0 most preferably hereafter. 
Polydispersed [ of the following ] (Mw/Mn) is shown. 

Unless this specification is especially indicated to be "hydrocarbyl", the organic part only containing 
hydrogen and carbon is meant, and tiie part which contains aliphatic series, ring type aliphatic series, 
and an aromatic series part in aromatic series, aliphatic series, ring type aliphatic series, and a list 
two or more is included. 

2, 7-dihalo - 9 Nine - DihydrocuU BIRUFURUOREN can be manufactured by making a 2 and 7- 
dihalo fluorene react to the bottom of at least two-mol existence of hydrocarbyl HARIDO, and phase 
transfer catalysis and hydroxylation alkali metal. One mode of this approach is shown by the reaction 
formula 1 . 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



2/6/2006 



JP,1 1-510535,A [DETAILED DESCRIPTION] 



Page 7 of 25 




(R2)a ( 




4- 2R1-X 



X 



MOH 



PTC 



X 



X 



-I- 2HX 



Rl Rl 



K fi5 ^ 1 



Rl, R2, X, and a are the same as the above-mentioned convention among an upper type, M is alkali 
metal, and PTC is phase transfer catalysis. 

Desirable hydrocarbyl HARIDO is C3-12 alkyl HARIDO and six to CIO aryl, or alkali RUHARIDO. 
It is C3-12 alkyl HARIDO more preferably. 

Hydrocarbyl HARIDO is [ a 2 and 7-dihalo fluorene and ] 2 and 7-dihalo. - It is 9 and 9. - 
DihydrocuU BIRUFURUOREN is contacted by the mole ratio formed by high yield. Preferably, the 
mole ratio of hydrocarbyl HARIDO to a 2 and 7-dihalo fluorene is 2:1 or more than it, is 2.2:1 or 
more more preferably, and is 3:1 or more further more preferably. The mole ratio of hydrocarbyl 
HARIDO to a 2 and 7-dihalo fluorene is 6:1 or less, is 5:1 or less more preferably, and is 4:1 or less 
most preferably. 

This approach is performed to the bottom of existence of the hydroxylation alkali metal of the 
amount which fully promotes the reaction of hydrocarbyl HARIDO or hydronalium cull bilge 
HARIDO, and a 2 and 7-dihalo fluorene. 2Eq or more of hydroxylation alkali metal 3Eq or more is 
more preferably used to a 2 and 7-dihalo fluorene. Preferably, 20Eq or less of 8Eq or less of 
hydroxylation alkali metal 4Eq or less is used to the equivalent of a 2 and 7-dihalo fluorene. 
Effective desirable hydroxylation alkali metal is a sodium hydroxide and a potassium hydroxide, and 
its sodium hydroxide is the most desirable. 

This approach is an interface process which uses phase transfer catalysis. In the field concerned, all 
well-known phase transfer catalyses can be used. The phase transfer catalysis of the amoimt which 
fully promotes the reaction of hydrocarbyl HARIDO or hydronalium cull bilge HARIDO, and a 2 
and 7-dihalo fluorene is used. Desirable phase transfer catalysis contains quartemary ammonium 
salt, the 4th class phosphonium salt, a polyethylene glycol, and crown ether. More desirable phase 
transfer catalysis is quartemary ammonixmi salt. The example of the effective desirable quartemary 
ammonium salt as phase transfer catalysis contains benzyl trimethylammonium chloride, benzyl 
triethyl ammonium chloride, and tetrabutylammonium bromide. Phase transfer catalysis is [ as 
opposed to / preferably / one mol of 2 and 7-dihalo fluorenes ] 0.001 more preferably 0.0001 mols or 
more. It is used in the amount of 0.01 mols or more further more preferably more than a mol. It is 
[ as opposed to / preferably / one mol of 2 and 7-dihalo fluorenes ] 0.2. 0.15 mols or less of catalysts 
0.02 mols or less are used further more preferably more preferably below a mol. 
2, 7-dihalo - 9 Nine - A cyclo hydronalium KARUBIJIIRU fluorene can be manufactured by 
contacting an one-mol 2 and 7-dihalo fluorene to one-mol hydronalium cull bilge HARIDO under 
existence of the tetra-alkylammoniirai hydroxide of the amount of catalysts. 
This approach is shown by the reaction formula 2. 



R2, X, and a are the same as the above-mentioned convention among an upper type, and M2 is a 
tetra-alkylammonium part. R5 is three to C20 straight chain or branched chain aliphatic series 
bivalence part which contains the hetero atom containing four to C20 straight chain, a branched 
chain aliphatic series bivalence part, S and N, or O one or more. 

Desirable hydronalium cull bilge HARIDO is three to C20 straight chain or branched chain aliphatic 
series JTHARIDO which contains the hetero atom containing four to C20 straight chain, branched 
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chain aliphatic series JIHARIDO, S and N, or O one or more. More desirable hydronalium cull bilge 
HARIDO is C3-10 aliphatic-series JIHARIDO which contains C4-20 aliphatic-series JIHARIDO, S, 
or O one or more. Further more desirable hydronaUmn cull bilge HARIDO is C3-10 alkyl 
JIHARIDO and C3-10 alkyl-ether JIHARIDO (C3-10 aUcyl JIHARIDO containmg oxygen). R5 is a 
C3-10 aliphatic-series bivalence part which contains a C4-10 aliphatic-series bivalence part, S, or O 
one or more more preferably. R5 is four to bivalence CIO aUcyl, and three to CIO alkyl ether (C3-10 
ARUKI diyl containing oxygen) further more preferably. Preferably, hydrocarbyl HARIDO is used 
in this approach. 

The 9-permutation 2 of this invention and a 7-dihalo indenyl fluorene can be manufactured by the 

reaction of a hydrocarbyl aldehyde or a permutation hydrocarbyl aldehyde imder existence of the 

base as a catalyst. Preferably, this aldehyde is expressed with a bottom type. 
O 

m 

R3 is the same as the above-mentioned convention among an upper type. In a more desirable 
embodiment, a hydrocarbyl part is phenyl, permutation phenyl, a C3-10 aliphatic-series part, or a 
C5-10 ring type aliphatic series part, and an aldehyde is a benzaldehyde, a permutation 
benzaldehyde, a C3-10 aUphatic-series aldehyde, or a C5-10 ring type aliphatic series aldehyde. This 
reaction is shown by the reaction formula 3. 




S l!5 S; 3 

X, R2, R3, and a are the same as the above-mentioned convention among an upper type. 

A 2 and 7-dihalo fluorene reacts with sufficient quantity of a hydrocarbyl aldehyde, and forms the 

hydronalium cull kinky thread DIN permutation 2 and a 7-dihalo fluorene by high yield. The mole 

ratio [ preferably as opposed to a 2 and 7-dihalo fluorene ] of a hydrocarbyl aldehyde is 1.0. It is 1.5 

more preferably above. It is two or more further more preferably above. Preferably, the mole ratio of 

a hydrocarbyl aldehyde to a 2 and 7-dihalo fluorene is two or less three or less six or less, 

2, 7-dihalo - 9 Nine - The bis-C4-16 hydrocarbyl carbonyloxy permutation 2 and a 7-dihalo fluorene 

can be manufactured by base catalyst-ized addition of 2 to alkyl acrylate and alkyl methacrylate, and 

a 7-dihalo fluorene as indicated by U.S. Pat. No. 3,641,1 15. 

A 2 and 7-dihalo C9-16 aryl (trialkyl siloxy) permutation fluorene can be manufactured by the 
following approaches. A 2 and 7-dihalo fluorene is made to react with a phenol in the mixture of 
methansulfonic acid and 3-mercaptopropionic acid, and it is 2 and 7-dihalo. - 9 Nine - A screw-(4- 
hydroxyphenyl) fluorene is given, subsequently to the bottom of existence of a base, this is 
processed by trialkylsilyl chloride, and it is 2 and 7-dihalo. - 9 Nine - A screw-(4-trialkyl siloxy 
phenyl) fluorene is given. A 2 and 7-dihalo fluorene can be manufactured by oxidizing a 2 and 7- 
dihalo fluorene by oxygen imder existence of base, for example, potassium, t-butoxide in t-butyl 
alcohol. The conditions of this approach are Young and "Novel Carbon Catalysts. : It is indicated by 
Oxidation in Basis Solution, "J.Organic Chemistry, Vol.58, and p.3754 (1958). Moreover, a 2 and 7- 
dihalo fluorene can oxidize to a 2 and 7-dihalo fluorene by contacting Hodgkinson's and others 
J.Chem.Soc, Vol.43, and pp. 163-172 (1983) to chromic oxide (Cr03) in an acetic acid by the 
approach of a publication. A 2 and 7-dihalo fluorene is 30-100. It is contacted with a 3-1 OEq phenol 
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under existence of the methansulfonic acid of percentage by weight and the mercaptopropionic acid 
of two to 10 percentage by weight. This reaction is preferably performed in the temperature of 20 
degrees C - 50 degrees C. 4-hydroxyphenyl dihalo fluorenes are collected by the conventional 
approach before a reaction with trialkyl chloride. 

2, 7-dihalo - 9 Nine - A screw (4-hydroxyphenyl) fluorene is 2.2-3.0. The trialkylsilyl chloride of the 
equivalent, and 3.0-6.0 It is contacted under existence of the base of the equivalent. This reaction is 
preferably performed in the temperature of 20 degrees C - 40 degrees C, This reaction is performed 
in the solvent of dimethylformamide and dimethylacetamide. An imidazole is a desirable base. 2, 7- 
dihalo - 9 Nine - A screw (4-triaIkyl siloxy) fluorene is recoverable by the conventional approach. 
2, 7-dihalo - 9 - With a suitable synthesis method, a permutation fluorene may be set at least to 3-, 4- 
, 5-, and/or 6-, and may be permuted further. Preferably, 3-, 4-, 5-, and/or 6- are permuted before the 
permutation which can be set at least to 9-. If it permutes by setting at least to 3-, 4-, 5-, and/or 6- 
after performing the permutation which can be set at least to 9- in many cases, it will set at least to 9- 
and the permutation which is not desirable will start. 

2 of this invention, 7-aryl -9 - It puts under existence of the catalyst suitable for a nickel 
(zero valency) catalyst or dehalogenation coupling of aryl HARIDO, and a permutation fluorene is 2 
and 7-dihalo [ one or more ]. - It is 9. - It is manufactured by contacting a permutation fluorene to a 
halo aromatic compound. End 2- and T - It sets to the approach suitable for carrying out coupling of 
aryl HARIDO, and 9-permutation fluorene oligomer and the polymer which have hydrogen or a 
halogen in grade are 2 and 7-dihalo. - It is 9. - It is manufactured by carrying out coupling of the 
permutation fluorene mutually. A nickel (zerovalency) catalyst can be manufactured on the spot by 
contacting bivalence nickel salt to a reducing agent under existence of the ingredient which can 
promote this reaction by the ingredient and request which can act as ligand. Preferably, it is this 2 
and 7-dihalo. - It is 9. - A permutation fluorene is the bottom type XII. Or it is expressed with XIII. 





(XII) 



X it 

CHR^ 

(XII!) 



Rl, R2, R3, and a are the same as the above-mentioned convention among an upper type, and X is a 
halogen part. Formula XII And in XIII, X is a bromine or chlorine preferably. 
2 and 7-dihalo-9- Permutation fluorene and 2, and 7-dihalo-9- a hydronalium rib RIDENIRU 
fluorene — an approach given in the following — marketing ~ it is manufactured from available 2 
and a 7-dihalo fluorene. 

2, 7-aryl -9 - The halo aromatic compound used for manufacture of a permutation fluorene, 9- 
permutation fluorene oligomer, and a polymer may be further permuted in the part which can 
construct a bridge or chain extend including the aromatic compound permuted with the halogen on 
the ring. Preferably, such a compound is expressed with formula X-F, this X is the same as said 
convention, and F is the aryl part permuted in the aryl part, the part which can construct a bridge or 
chain extend, or the trialkyl siloxy part. 

Preferably, this halo aromatic compound is the bottom type XIV. Or it is expressed with XV. 
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X 




(XIV) 




The inside of an upper type and Z are trialkyl siloxy, glycidyl ether, acrylate ester, methacrylate 
ester, ethenyl, ethynyl, maleimide or a trifluoro vinyl ether part, NAJIMIDO, or hydroxy ******. 
Preferably, Z is a trialkyl siloxy part, ethenyl, ethynyl, maleimide, or a trifluoro vinyl ether part. Z is 
a trialkyl siloxy part more preferably. 

Setting in the one desirable embodiment, a halo aromatic compound is Formula XTV. It is the 
halogenation benz-cyclo-butene part with which it is expressed. 

2 of this invention, 7-dihalo - 9 - The permutation fluorene is effective in manufacture of the 
oligomer which can be used for formation of a film. Such a film can be used for macromolecule light 
emitting diode. Preferably, such a film is used as a luminous layer. 2, 7-dihalo - 9 - The oligomer of 
a permutation fluorene is 2 and 7-dihalo. - It is 9. - A permutation fluorene is made to react with halo 
aromatic series, for example, halo benzene, and it is manufactured by permuting further with a 
reactant end group, for example, ethenyl, ethynyl, maleimide, NAJIMIDO, trifluoro vinyl ether, or a 
cyclobutene ring. This reaction is performed using the nickel-zinc coupling reaction which can adjust 
a degree of oligomerization by the ratio of reagin. 

2, 7-diaryl - 9 - Manufacture of a permutation fluorene and 9-permutation fluorene oligomer, or a 
polymer is shown by the following reaction formulae 4 and 5. 





Rl Rl 



R JE it 



4 
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chr3 



R JS 5 

2, 7-dihalo - 9 - A permutation fluorene and a halo aromatic compound can be contacted by the wide 
range ratio depending on a desired degree of oligomerization or polymerization degree. It is 2 and 7- 
dihalo [ preferably as opposed to halo aromatic series ]. - It is 9. - The mole ratio of a permutation 
fluorene is 2: 1 or more than it more preferably 1 : 1 or more than it 1 :2 or more than it. This ratio is 
25:1 or less more preferably 50:1 or less. 

2, 7-diaryl - 9 - 2, 7-dihalo to a halo aromatic compound when it is desirable to manufacture a 
permutation fluorene (when for n to be 1) - 9 - The mole ratio of a permutation fluorene is 1 :2. It is 
[ as opposed to / when oligomer or a polymer is desirable (when m+n is larger than 1) / a halo 
aromatic compound ] 2 of a higher ratio, and 7-dihalo. - 9 - A permutation fluorene is used, 
a desirable operative condition — like — setting ~ 2 and 7-dihalo-9- the reaction of a permutation 
fluorene and a halo aromatic compound ~ Colon ** — Joumal of Polymer Science, Part A, Polymer 
Chemistry Edition, Vol.28, p.367 (1990), and Colon ** - it is carried out according to Joumal of 
Organic Chemistry, Vol.51, and the approach indicated by p.2627 (1986). 

2, 7-diaryl which are obtained - 9 - A permutation fluorene, 9-permutation fluorene oligomer, and 
polymers are collected by the conventional approach. A desirable approach includes the filtration 
and precipitation which use a non-solvent, moreover, other operative conditions — like — setting — 2 
and 7-diaryl-9- a permutation fluorene, 9-permutation fluorene oligomer, and a polymer — loyda ** - 
- it can also manufacture by the approach of a publication to Bulletin of the Chemical Society of 
Jopan, Vol.63, and p. 80 (1990). This approach is the same as the above-mentioned approach. 
Especially a catalyst is bivalence nickel salt introduced as a nickel HARIDO bis-triphenyl phosphine 
complex. This reaction can be performed in the various solvents containing an acetone, 
dimethylformamide, a tetrahydrofuran, and an acetonitrile. This reaction is promoted by addition of 
the organic solubility iodide of 10 mole percents, for example, iodation tetraethylammonium. Such a 
reaction is performed in the temperature of 20 degrees C - 100 ** for 1 to 24 hours. 
In other embodiments, oligomer and a polymer can be manufactured by the approach of a 
publication to Progress in Polymer Science of Yamamoto, Vol.17, and p.l 153 (1992). It sets to this 
approach and is 2 and 7-dihalo. - 9 - A permutation fluorene is contacted at least as the nickel 
catalyst and ligand of the amount of theory in 1 and 5-cyclo-octadiene, and the solvent, for example, 
the tetrahydrofuran, of the amount of theory, even if there are few gestalten of a nickel (1, 5-cyclo- 
octadiene) complex. This reaction is preferably performed more than for two days above 70 degrees 
C. other operative conditions ~ like — setting ~ the compound of this invention ~ Miyaura ** — it 
can manufacture by the approach of a publication to Synthetic Communication, Vol.1 1, p. 513 (1981) 
and American Chemical Society Polymer Preprint Vol.34 of Wallow and others, (1), and p. 1009 
(1993). It sets to this approach and is 2 and 7-dihalo. - 9 - A permutation fluorene is 2 and 7-dithio or 
2, and 7-jig RINYARU -9. - It is converted into the 2 boron acid which corresponds by making a 
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permutation fluorene react with trialkyl borate. Subsequently, this 2 boron acid is 10-100 above the 
bottom of existence of the tetrakistriphenyl phosphinepalladium of the amount of catalysts and an 
aquosity base, and 70 degrees C. It reacts with a 2 and 7-dihalo fluorene in time amoimt, a negative 
active solvent, for example, toluene, and ethanol. 

2 and T-aryl-Q- Permutation fluorene or 2, and 7'-aryl-9- an operative condition [ as / whose reactant 
part on the aryl parts of permutation fluorene oligomer and a polymer is a trialkyl siloxy part ] — it 
can set like and this trialkyl siloxy part can be made to convert into a hydroxy part by making a thick 
acid, for example, a hydrochloric acid, contact in an organic solvent 

It sets in other embodiments and is 2 and 7-dihalo about the halophenyl trialkyl siloxy ether. - 9 - In 
order to manufacture the oligomer which has the end group which is made to react with a 
permutation fluorene and contains a phenyl trialkyl siloxy part, the same reaction approach can be 
used. As for this reacting method, RIO is shown by a CI -20 alkyl part and the reaction formula 3 
which is a CI -4 alkyl part preferably. A trialkyl siloxy part can convert the product obtained into a 
hydroxy part by flowing back in a tetrahydrofUran and concentrated hydrochloric acid. Reaction 
formulae 6 and 7 show this reacting method. 



m 



(rIO) 3SiO 




OSi(RlO)3 



S SB 6 



(RlO)3SiO 



HO 




K f& ^ 7 

2 7' - The hydroxy part of an aryl substituent can be converted into a cyanate part by the well-known 
cyanidation reaction. For example, U.S. Pat. No. 4,478,270, Organic Synthesis of Martin, Vol.61, 
and p.35 And please refer to Handbook of Preparative Inorganic Chemistry, p. 1662 (1963), 
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Academic Press, and New York. This reacting method is shown by the reaction formula 8. 




R IE ^ 8 



one desirable operative condition — like — setting ~ 2 and 7-hydroxy aryl-9-permutation fluorene or 
2, and T- Hydroxy aryl-9- Permutation fluorene oligomer or a polymer is 0 degree C or less in 
temperature under existence of tertiary amine, and is contacted in conditions by which a hydroxy 
part is permuted in a cyanate part with cyano gene HARIDO dissolved in chlorinated hydrocarbon, 
the 2nd class, or the 3rd class alcohol. Preferably, this contact is performed to the bottom of 
existence of a dilution base, for example, alkali, or an alkaline-earth-metal hydroxide, alkali or an 
alkaline-earth-metal carbonate, alkali, an alkaline-earth-metal hydrogencarbonate, or tertiary amine. 
A desirable base is tertiary amine and its aliphatic series tertiary amine is the most desirable. This 
approach is preferably performed below 0 degree C, and is the most desirable. [ of the temperature of 
-10 degrees C or less ] As for this approach, it is desirable to carry out in an inert gas ambient 
atmosphere. 2, 7-aryl -9 which were cyanidated - A permutation fluorene or 2, T - Aryl -9 - 
Permutation fluorene oligomer or a polymer is recoverable by washing a reaction solution by the 
dilution base and removing superfluous cyano gene chloride. This reaction solution is w£ished with 
water, in order to remove after that all the salts formed from the hydrochrolide by-product and the 
base. Subsequently, this reaction solution is contacted with a dilute acid, and neutralizes all the 
existing bases. Then, 2, 7-aryl -9 which were cyanidated by contacting this reaction solution in water 
again, removing all other impurities, and drying this solution using a drying agent - A permutation 
fluorene and 2, T - Aryl -9 - Permutation fluorene oligomer or polymers are collected. 
The reaction shown in reaction formulae 6, 7, and 8 is 9-hydronalium cull kinky thread DENIRU. - It 
is 2 and 7. - You may carry out by leaving from a dihalo fluorene. 

It sets in other embodiments and is 2 and 7-hydroxy aryl. - 9 - A permutation fluorene or 2, 7* - 
Hydroxy aryl -9 - The hydroxy part of permutation fluorene oligomer or a polymer can be converted 
into a glycidyl ether part by the well-known approach. Such glycidyl ether is the 2 and 7-hydroxy 
aryl -9 preferably. - A permutation fluorene or 2, 7' - Hydroxy aryl -9 - It is manufactured by making 
epihalohydrin contact in the conditions which form the aryl part which has a chlorohydrin radical at 
permutation fluorene oligomer or a polymer, and the end. By making a sodium hydroxide contact, 
the dehydrohalogenation of this chlorohydrin radical is carried out, and it forms epoxy or a glycidyl 
ring. Such an approach is indicated by Handbook of Epoxy Resins and Lee and Neville (1967). A 
reaction formula 9 shows this approach. 
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K Si5 9 



2, 7-diaryl - 9 - A permutation fluorene, 9-permutation fluorene oligomer, and a polymer are 
effective in formation of coating and a film. This coating and film are effective as the protective 
coating and fluorescence coating the luminous layer in a giant-molecule light emitting diode, and for 
electron devices, the thickness of this coating or a fikn becomes an application with 4s levers. 
Usually, the thickness is 0.01-200. It is a micron. Setting in the embodiment using this coating as 
fluorescence coating, the thickness of this coating or a film is 50-200. It is a micron. In the 
embodiment using this coating as an electronic protective layer, the thickness of this coating is 5-20 
microns. In the embodiment which uses this coating for macromolecule light emitting diode, the 
thickness of the layer formed is 0.05-2 microns. The compound and its oligomer, or the polymer of 
this invention forms the film which a pinhole twists or does not have a defect. For such a film, it is 
** to manufacture by the approach of common knowledge, such as spin coating, spray coating, dip 
coating, and roller coating. Such coating applies a constituent to a base material, and is manufactured 
by the approach including giving this applied constituent to the conditions in which a film is formed. 
The conditions which form a film change with reactant end groups of the applying method and an 
aryl part. The constituent applied to a base material in a desirable embodiment is 2 and 7-diaryl 
[ which was dissolved in the organic solvent ]. - It is 9. - A permutation fluorene, 9-permutation 
fluorene oligomer, or a polymer is included. Desirable solvents are aliphatic hydrocarbon, 
chlorinated hydrocarbon, aromatic hydrocarbon, a ketone, and the ether. As for this solvent, it is 
desirable that a polarity is comparatively low. Preferably, this solution is 2 and 7-diaryl [ of 0.1 to 10 
percent by weight ]. - It is 9. - A permutation fluorene, 9-permutation fluorene oligomer, or a 
polymer is included. For thin coating, this constituent is 0.5-5.0. 2 of a percent by weight, 7-diaryl - 
9 - It is desirable that a permutation fluorene, 9-permutation fluorene oligomer, or a polymer is 
included. Subsequently this constituent is applied to a suitable base material by the desired approach, 
and a solvent evaporates. A vacuum and/or heating may remove a residual solvent. When a solvent is 
a low-boiling point, low solution concentration, for example, 0.1 - 2%, is desirable. When a solvent 
is a high-boiling point, high concentration, for example, 3 - 10%, is desirable. After removing a 
solvent, this coating is given to required conditions as occasion demands, a film is stiffened, and the 
high film of solvent resistance and thermal resistance is formed. This film has substantially uniform 
thickness preferably, and does not include a pinhole substantially. This film will be most preferably 
hardened more than 150 ** more than 100 **, if the temperature more than 200 ** is given. 
Preferably, this film is hardened at the temperature below 300 **. 

In manufacture of a film, or a constituent starts hardening of a fikn further, it may include the 
catalyst suitable for promoting. Such a catalyst is common knowledge in the field concemed, for 
example, can use a free radical catalyst to the ingredient which has ethylene system partial 
saturation, A urea or an imidazole can be used to the part which has glycidyl ether as an end group. 
When manufacturing a film from the fluorene which has a part for a glycidyl ether aryl end, such an 
ingredient may be made to react with the curing agent of the common knowledge which promotes 
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bridge formation. Desirable curing agents are an anhydrous tetrahydrophtal acid, an anhydrous 
NADO acid, and a maleic anhydride. 

It sets in other embodiments and is 2 and 7-diaryl. - 9 - A part of permutation fluorene and 9- 
permutation fluorene oligomer, or polymer may be stiffened. This is known as B steps. In such an 
embodiment, a fluorene and its oligomer, or a polymer is given to conditions which some reactant 
ingredients harden and some reactant ingredients do not harden. This raises the handling nature of 
such [ usually ] resin, and it is used in order to promote manufacture of a film. Such a B step 
ingredient can be used in order to manufacture coating with a means like the account of back to 
front. Preferably, 50 or less % of a reactant part reacts. 

The following examples are mere explanation and do not restrict the range of this invention. 
Unless it is shown especially, all of the section and percent are weight criteria. 

An example 1-2, 7-dichloro - 9 Nine - Di(2-ethylhexyl) fluorene It sets on a nitrogen-gas-atmosphere 
mind, and they are 2 and 7-dichloro fluorene (43g and 0.183 mol) and 120mL(s). 50 percentage-by- 
weight water solutions of benzyl triethyl ammonium chloride (2.3g, 0.01 mols) and the sodixmi 
hydroxide of 60mL(s) were added to the mixture which dimethyl sulfoxide (DMSO) stirred. 2- 
ethylhexyl bromide (85g, 0.44 mols) was added, and this mixture was stirred for 2 hours. This 
reaction was generation of heat, and temperature amoxmted to 80 degrees C in 5 minutes after adding 
2-ethylhexyl bromide, and, subsequently to 30 degrees C, it fell within 2 hours. When the high speed 
hquid chromatography (HPLC) analyzed the sample, 2 and 7-dichloro fluorene disappeared 
completely and formation of a new product was shown. Water (200mL) and diethylether (250mL) 
were added to the reaction mixture, it stirred for 15 minutes, and the layer dissociated. Washed and 
dried the organic layer with a saturation NaCl water solution and water (MgS04), it was made to 
evaporate, and the ether was removed. By carrying out fractionation vacuum distillation of the 
residue, it is 2 and 7-dichloro as a transparent liquid. - 9 Nine - The di(2-ethylhexyl) fluorene 
(boiling point 200 **/lmmHg) was obtained (79g, 94% of )aeld). It was shovra by HPLC analysis 
that this product is 99% of purity, and it was in agreement with the structure of a title with proton 
magnetic-spectrum (PMR) analysis. 

An example 2-9, 9-G n - Butyl - 2 Seven - Dibromo fluorene 2, 7-dibromo fluorene (32.4g, 0.1 
mols), n-butyl bromide (75g, 0.55 mols), and tetra— n- Butyl ammonium chloride (1.5g) and a 50% 
NaOH water solution were violently stirred in 80 degrees C for 1 hour. This reaction mixture was 
cooled to the room temperature, and the ether extracted. This ether extract was washed with water 
and it was made to dry with sulfuric anhydride magnesium. If a solvent is removed, a yellow solid- 
state is obtained and they are 400mL(s) about this. When it is made to recryst2illize from ethanol, it is 
9 and 9-G n as a colorless crystal. - Butyl - 2 Seven - The dibromo fluorene was obtained (42g, 96% 
[ of yield ], and melting point 120.5 **-121.5 **). By HPLC analysis, this product is 99.5% of 
purity, and it was in agreement with the structure of a title with a proton and carbon- 13 NMR. 
An example 3-2, 7-dibromo -9, 9-(2- methoxycarbonyl) (ethyl) fluorene 2 and 7-dibromo fluorene 
(70. Og and 0.216 mol) and methyl acrylate (166. Og, 1.9 mols) were added to the three-lot roimd 
bottom flcisk of 500niL(s) equipped with the condensator, the magnetic stirring rod, the stopper, and 
the septum made of rubber. The benzyl trimethylammonium methoxide (3.3mL, 40 percent-by- 
weight solutions) was dropped into tWs stirring mixture by the syringe. Generation of heat was 
observed after several drop addition, and temperature rose to 60 degrees C. Reagin was stirred for 15 
more minutes after addition termination. 

Superfluous methyl acrylate was distilled under reduced pressure. After cooling to a room 
temperature, the rough product solidified, and this was washed and filtered by the hexene. This 
rough solid-state was made to ****** from a methanol, and the white crystal was obtained (79.0g, 
90% of yield). 

An example 4-2, 7-dibromo - 9 Nine - Di(2-ethylhexyl) fluorene 2, 7-dibromo which were 
manufactured from 2 and 7-dibromo fluorene and 2-ethylhexyl bromide by the approach of an 
example 1-9 Nine - After making a di(2-ethylhexyl) fluorene flow into the column of siUca gel by 
the hexane through a rough product, it obtained as syrup of light yellow at 93% of yield. It was 
foimd out that carbon and a proton magnetic spectrum are in agreement with the structure of a title. 
An example 5-2, 7-dichloro - 9 Nine - JI (3-methyl-l- butyl) fluorene The approach of an example 1 
is followed, 2 and 7-dichloro fluorene and 1-BUROMO -3 - It is 2 and 7-dichloro as a crystal (it 
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recrystallized [ pentane ]) of colorlessness [ methylbutene /% / of yield / 90 ]. - 9 Nine - The JI (3- 
methyl-l- butyl) fluorene was manufactured (melting point 116**-117.5 **). In accordance with the 
structure of a title, as for spectrum data, it was shown by HPLC analysis that purity is 99% or more. 
An example 6-2, 7-dichloro - 9 Nine - JI (1-hexyl) fluorene The approach of an example 1 is 
followed and it is 2 and 7-dichloro as a crystal (it recrystallized [ hexene ]) of colorlessness 
[ hexene / 2 and 7-dichloro fluorene and / 1-BUROMO /% / of yield / 91 ]. - 9 Nine - The JI (1- 
hexyl) fluorene was manufactured (melting point of 66 degrees C - 67 degrees C). 
. The purity of this sample is 99% or more, and spectrum data were in agreement with the structure 
of a title with HPLC analysis. 



An example 7-2, 7-dichloro -9 - BenzoRIDENIRU fluorene 




IM solution of the tetrabutylammonium hydroxide in the methanol of 6mL(s) was added to the 
suspension which 2 in the pyrrolidine of 30mL(s) and 7-dichloro fluorene (6.4g, 27 millimol) stirred 
at 0 degree C in nitrogen-gas-atmosphere mind. In addition, orange mixture was stirred [ in / for the 
solution of the benzaldehyde in the pyridine of 25mL(s) (3.4g, 32 millimol) / ambient temperature ] 
for 2 hours over 10 minutes. They are 300mL(s) about this mixture. Flow into ice-water and stir for 3 
hours, and filter a yellow solid-state, and it is made to recrystallize [ heptane / n-], and is 2 and 7- 
dichloro as a yellow needle crystal. - 9 - The benzoRIDENIRU fluorene (melting point of 87 degrees 
C - 88 degrees C) was obtained (7.8g, 89.6%). PMR It was in agreement with the structure of a title 
with analysis. 

An example 8-2, a 7-dibromo-9-(4-dimethylamino-benzoRIDENIRU) fluorene 




N(CH3)2 



The 2 and 7-dibromo-9-(4-dimethylamino benzoRIDENIRU) fluorene was manufactured at 87.7% 
of yield as orange powder using the approach of an example 1 (melting point 214 **-216 ** (it 
recrystallized [ toluene ]).). PMR Analysis was in agreement with the stmcture of a title. 
An example 9-2, a 7-dibromo-9-(4-(2- ethylhexyloxy) benzoRIDENIRU) fluorene 



Br 




Using the approach of an example 1, firom the 2 and 7-dibromo-9-fluorene and 4-(2-ethylhexyl oxyl) 
benzaldehyde, the 2 and 7-dibromo-9-(4-(2-ethylhexyloxy) benzoRIDENIRU) fluorene was 
manufactured, and the yellow solid-state was obtained at 77% of yield (melting point of 68 degrees 
C - 70 degrees C). PMR Analysis was in agreement with the stmcture of a title. 
An example 10-2, a 7-dibromo-9-(3, 5, and 5-trimethyl HEKISHIRIDENIRU) fluorene 
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LOrLO. 



Br 



Br 



IM solution of the tetrabutylammonium hydroxide in the methanol of 8mL(s) was added to the 
mixture which 2 and 7-dibromo fluorene (14g, 40 millimol) and the pyridine (40mL) stirred at -15 
degrees C in nitrogen-gas-atmosphere mind. The solution of a 3 in pyridine, 5, and 5-trimethyl 
hexanol (7.6g, 53 millimol) was dropped, and this reaction mixture was stirred in the room 
temperature overnight. They are 600mL(s) about this mixture. Flowed into ice-water, stirred for 1 
hour, isolated the solid-state of light yellow, it was made to recrystallize [ ethanol ], and the 
compound of a title was obtained as powder of light yellow (melting point 108 **-l 10 **, 1 1 .6g, 
64.7%). PMR Analysis was in agreement with the structure of a title. 
An example 1 1-2, a 7-dibromo-9-(5-NORUBORUN-2- ENIRIDENIRU) fluorene 



Br 




The approach of an example 10 is followed and they are 2 and 7-dibromo fluorene and 5- 
norbomene. - 2 - The compound of a title was manufactured from the carboxy aldehyde. The ether 
extracted this compound and the brown solid-state was obtained by removing the ether. This was 
made to recrystallize from n-hexane and the compoxmd of a title was obtained £is a brown crystal 
(melting point 118 **-120 **, 62% of yield). PMR Analysis and HPLC showed that the compound 
of this title was obtained as exo**** and 1:1 mixture of an isomer. 

Example 12-Pori (9 9 - G n - hexyl fluorenyl -2, 7*-diyl) hexyl fluorene It is 2 and 7-dichloro to the 
dry polymerization reactor. - 9 Nine (4.03g) - G n - they are 10.0 millimols, nickel chloride -2, a 2'- 
bipyridine complex (nickel complex) (43mg, 0.15 millimol), and zinc — ** — and (L96g, 30 
millimol) triphenyl phosphine (TPP) (1.31g, 5 milUmol) was put in. This reactor was exhausted, 
nitrogen was filled several times, and, finally the argon was filled. Desiccation diinethylacetamide 
(DMAc) (lOmL) was added, the contents of a reactor were stirred, and it heated with the 80-degree 
C oil bath. The solid-state polymer cake formed 4 hours after, and oil bath temperature was raised to 
90 degrees C. The desiccation toluene of lOmL was added and stirred 5.75 hours after, and heating 
was continued. It is toluene Every 10 mLs and 6.5 Time amount and 7.3 In time amount, it added 
twice. They are heating after adding toluene at the end, and stirring 3.5 It continued time. They are 
150mL(s) about this mixture. It flowed into chloroform and filtered. The rotary evaporator removed 
the chloroform in filtrate and it stirred the residue with the acetone. The particle of the obtained big 
yellow was dried at 70 degrees C by the vacuum oven name for 18 hours. Termination was 3.10g 
and 93.9%. This polymer had the following structures. 



Ran- ^^i/A^ 




Inherent viscosity was 0.57 dL/g. It is Mw 39,630 by gel permeation chromatography. Dalton and 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



2/6/2006 



I* 



JP,11-510535,A [DETAILED DESCRIPTION] 



Page 18 of 25 



Mn 16,020 It is Dalton and it was shown that polydispersed degree is 2.47. Polymerization degree m 
was 48. The two exoergic transition points consisting mainly of 193 ** and 249 ** are shown by the 
differential scanning calorimeter (DSC) analysis in 5 degrees C / min, and this shows that it is liquid 
crystal. The glass transition point was not shoAvn. 

The polymer of Fukuda made into the same chemical composition is 6.8 because of a comparison. It 
had polydispersed degree, the polymerization degree over the polystyrene of 14, and the glass 
transition temperature of 55 degrees C, and did not have crystallinity. 

Example 13-Pori (9 9 - G n - the hexyl fluorene -2, 7'-diyl) The solvent refined and isolated the 
product except for being N-cyclohexyl pyrrolidinone (20mL). Termination is 3.30g and 100. It was 
percent. Inherent viscosity was 0.54 dL/g. 

They are nickel chloride (52mg and 0.4 millimol), 2, and 2' to an example 14-Pori (9 9 - G n - hexyl 
fluorene -2, 7'-diyl) desiccation polymerization reactor. - A bipyridine (62.4mg and 0.4 millimol), 
zinc dust (5.76g, 88 millimol), and TPP (3.76g, 14.0 millimol) were put in. This reactor was 
exhausted, nitrogen was filled several times, and, finally the argon was filled. Desiccation DMAc 
(5mL) was added, the contents of a reactor were stirred, it heated for 15 minutes with the 90-degree 
C oil bath, and the activity nickel (0) catalyst was generated. 2 under desiccation DMAc of 17mL(s), 
7-dichloro - 9 Nine - G n - The solution which the hexyl fluorene (8.06g, 20.0 millimol) deaerated is 
added in 2 steps by the syringe, and it is a polymerization 4.5 It carried out time. The isolated 
polymer had the inherent viscosity of 0.35 dL/g. 

It is on a glass slide, and melting of the thin film of this polymer was carried out, and it was observed 
under the hot stage microscope under crossover polarization. 200 A powerful birefiingence is 
observed above ** and this is DSC. It is shown that this polymer transferred to liquid crystal firom 
the crystal as suggested by analysis. 

Photoluminescence of example 15-Pori (9 9 - G n - the hexyl fluorene -2, 7 -diyl) The spin coat of 
the dilution chloroform solution of the polymer manufactured in the example 14 was carried out on 
the quartz plate, and the dense uniform film was obtained. 381nm Photoluminescence was obtained 
by excitation which can be set. The emitted light is powerful blue and is 424nm. Major max and 
445nm And 475nm Minor max was shown. The spectrum reported by Fukuda is 495nm. It consists 
of a broadcloth peak made into a core, and is 425nm. The very minor peak was shown. The 
difference of this spectrum shows that the polymer of Fukuda differs fi-om the polymer of this 
invention substantially. 

They are nickel chloride (27mg and 0.2 millimol), 2, and 2' to an example 16-Pori (9 9 - G (4-t- 
butyldimethylsiloxy phenyl) fluorene -2, 7'-diyl) reactor. - A bipyridine (34mg, 0.22 milHmol), zinc 
dust (1.5g, 23 millimol), and TPP (2.62g, 10 millimol) were put in. This reactor was exhausted and it 
filled with the argon several times. Desiccation DMAc (30mL) was added, the contents of a reactor 
were stirred, it heated with the 70-degree C oil bath for 1 hour, and the activity catalyst was 
generated. 2, 7-dibromo - 9 Nine - The G (4-t-butyldimethylsiloxy phenyl) fluorene (7.36g, 10.0 
millimol) was added, and the polymerization was performed for 23 hours. The solid-state was 
suspended in the tetrahydrofuran (THF), this slurry was filtered, and mineral matter was removed. 
This THF The strip of the solution was carried out by the rotary evaporator, and the ether extracted 
the residue. 

The ether insolubility polymer was obtained as a yellow granular solid-state, and this had the 
inherent viscosity of 0.28 dL/g. It is Mw 31,120 by gel-permeation-chromatography analysis. Dalton 
and Mn 20,970 Dalton and the polydispersed degree of 1.48 were shown. This polymer had the 
following structures. 



It is TPP (2.62g) to an example 17-Pori (9 9 - JI (4-(2-ethyl hexanoyloxy) phenyl) fluorene -2, 7 - 
diyl) reactor. 10 millimols, 2, 7-dibromo - 9 Nine - G (4-(2- ethyl hexanoyloxy) phenyl) fluorene 




R 



m 



He 
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(8.9g) 1 1.7 millimols, a potassiuin iodide (0.22g and 1.3 millimol), DMAc (29inL), and toluene 
(lOmL) were put in. Water little as azeotropic mixture with toluene was evaporated. The reactor was 
heated in the 70-degree C oil bath, it stirred in the argon ambient atmosphere, and nickel chloride 
(26mg and 0.2 millimol) and zinc dust (2.0g, 30 millimol) were added to this. Nickel chloride 
(20mg) was added further and this mixture was made to react 20 hours after for further 24 hours. 
This solution is filtered, mineral matter is removed and they are 300mL(s) about filtrate. It mixed 
with the ether. The product was obtained as a yellow particle by filtering, and the ether's washing 
once or more and drying at 70 degrees C within vacuum oven overnight. This polymer is the inherent 
viscosity of 0.37 dL/g, and Mw 36,280. Dalton and Mn 20,700 It had Dalton and the polydispersed 
degree of 1 .75. The structure of this polymer is as follows. 



THF of this obtained polymer An inner solution is 389nm. It sets, extensive absorption max is shown 
and it is the molar extinction coefficient of 50,000 and 417, and 439. And 473nm The 
photoluminescence peak which can be set was shown. 

Example 18-Pori (9 9 - the JI (2- ethylhexyl) fluorene -2, 7*-diyl) It is 2 and 7-dibromo to a reactor. - 
9 Nine - A JT (2- ethylhexyl) fluorene (2.75g, 5 milUmol), zinc dust (0.98g, 15 millimol), a NiC12- 
bipyridine complex (21.5mg and 0.075 millimol), and TPP (0.66g, 2.5 millimol) were put in. The 
reactor was exhausted and it filled with nitrogen several times, N-cyclohexyl pyrrolidinone (3mL) 
was added and contents were stirred in 80-degree-C oil bath in nitrogen-gas-atmosphere mind. The 
temperature of an oil bath was raised to 90 degrees C 22 hours after, and the polymerization was 
performed for a total of 31 hours. It mixed with chloroform and the reaction mixture was filtered. 
Filtrate was condensed, it mixed with the methanol and the yellow solid-state was obtained. This 
solid-state was dissolved in toluene (15mL), and it let it pass to the short silica gel column using the 
cyclohexane. The cyclohexane solution was condensed, it mixed with the methanol, and the polymer 
was settled as a yellow solid-state. Inherent viscosity was 0.15 dL/g. The structure of this polymer 
was as follows. 



It is on a microscope slide, melting of this polymer small quantity was carried out in 230 **, and it 
cooled to the room temperature slowly. In the meantime, crossover pol£trization was observed. 175 
The birefiingence appeared in **. When this film was heated fi-om the room temperature, in 165 **, 
it transferred to isotropy, and it became clear that it is liquid crystal. 

Example 19-copolymer It is 2 and 7-dichloro to a reactor. - 9 Nine - A JI (2- ethylhexyl) fluorene 
(0.92g, 2 millimol), 2, 7-dichloro - 9 Nine - G n - A hexyl fluorene (3.2g, 8 millimol), TPP (1.31g 
and 5.0 millimol), a NiC12-bipyridine complex (43mg, 0.15 millimol), and zinc dust (1.96g, 30 
millimol) were added. This reactor was exhausted, it filled with nitrogen several times, and, 
subsequently DMAc (lOmL) was added. This mixture was stirred at 7 hours and 90 degrees C by 80 
degrees C for 15 hours. It mixed with chloroform and this reaction mixture was filtered. Filtrate was 
condensed, the copolymer was settled in the acetone and it dried at 50 degrees C within vacuum 
oven ovemight. The structure of this copolymer is as follows. 
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R = 2- jif-^l/'N+v'^U 



R' = n- . 



This copolymer is the inherent viscosity of 0.35 dL/g, and DSC. It measured and had 89-degree C 
Tg. 

Example 20-Pori (9 9 - the JI (2- methoxy carbonylethyl) fluorene -2, 7*-diyl) TPP (2.0g, 7.67 
millimol), zinc dust (2.02g, 30.9 millimol), and nickel bromide (0.22g, 1.0 millimol) were put into 
the reactor. This reactor was exhausted and it filled with nitrogen several times. Dimethylformamide 
(DMF) (5mL) was added to this reactor, and this mixture was stirred for 15 minutes at 40 degrees C. 
Subsequently, 2 in DMF (lOmL) which carried out the flash with nitrogen beforehand, 7-dibromo - 9 
Nine - The JT (2- methoxy carbonylethyl) fluorene (4.96g, 10 milUmol) was added. The 
polymerization was performed at 80 degrees C for 48 hours. It dissolved in chloroform and this 
reaction mixture was filtered. The chloroform layer was washed by the cone and it dried on sulfuric 
anhydride magnesium. When the solvent was removed, the yellow solid-state was obtained and this 
had the following struc tures. 



R = CH2CH2CO2CH3 




Example 21-benz-cyclo-butene (BCB) cap oligo (9 9 - the di(2-ethylhexyl) fluorene -2, 7'-diyl) It is 
2 and 7-dibromo to a reactor. - 9 Nine - A JI (2- ethylhexyl) fluorene (1 l.Og, 20 millimol), zinc dust 
(3.92g, 60.0 millimol), a nickel complex (172mg, 0.6 millimol), and TPP (2.62g, 10 millimol) were 
put in. This reactor was exhausted and it filled with nitrogen several times. 4-bromobenzo 
cyclobutene (Br-BCB) (l.lOg, 6 millimol) in DMF (20mL) which carried out the flash to this reactor 
with nitrogen beforehand was added. Contents were stirred at 75 degrees C in nitrogen-gas- 
atmosphere mind for 24 hours. It dissolved in the toluene of 50mL(s), this reaction mixture was 
filtered, and filtrate was washed with water. This toluene solution is set to a room temperature, and 
they are 5mL(s). It stirred with tert butylhydroperoxide 70% ovemight. Superfluous peroxide was 
thrown away with the water solution of a sodium hydrogensulfite, a toluene solution is washed with 
water, was evaporated, and it dried. The residue was extracted by the hexane and the desired product 
was separated fi*om triphenylphosphine oxide. The hexene solution was let pass and evaporated in 
the silica gel column, and the following 5.1g resin was obtained. 




proton NMR of this product m — 7.4 it is ~ things were shown. 

The thin film of this ingredient was observed under the hot stage microscope under crossover 
polarization. This is a powerful birefringence and shows existence of liquid crystal. 150 When 
heated to **, this birefringence disappeared, and when it cooled to the room temperature, it appeared 
again. 

Example 22-BCB Cap oligo (9 9 - the di(2-ethylhexyl) fluorene -2, 7'-diyl) 5.55g (10.0 millunol) A 
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fluorene monomer, 0.54g (3 millimol) Br-bcb, 1.91 g (29.2 millimol) zinc dust, a 79mg (0.28 
millimol) nickel complex, and 1.3 Ig (5 millimol) TPP And the example 21 was repeated using 
DMAc of lOmL(s). This reaction was performed in 80 degrees C for 16.5 hours, this product ~ 
proton NMR the measured place ~ m= 7.2 it is — except for things, it had the same structure as an 
example 21 . The thin film of this resin was observed under the hot stage microscope under crossover 
polarization. It is shown that this film is a powerful birefiingence in a room temperature, and is 
liquid crystal. It is this fihn to for [ 30 minutes ] and 250 ** in 220 ** 1.5 If time amount heating is 
carried out, an insoluble fihn is obtained and this is BCB. The radical having reacted substantially 
and having given the polymer which constructed the bridge is shown. 

Example 23-BCB Cap oligo (9 9 - [ The JI (2- ethylhexyl) fluorene -2, 7'-diyl ] a nickel chloride 
(0.156g, 12 millimol), 2, a 2'-bipyridine (0.188g, 12 millimol), TPP (5.24g, 20 millimol), and zinc 
dust (7.84g and 120 millimol) were put into the three-lot round bottom flask of 250mL by nitrogen- 
gas-atmosphere mind) DMAc of 40niL(s) was added by the syringe. The gray slurry was stirred, it 
heated for 15 minutes at 80 degrees C, and catalyst mixture changed to red at this time. 2, 7-dibromo 
- 9 Nine - It dropped for it, having covered [ of DMAc of a JI (2- ethylhexyl) fluorene (21.94g 40 
millimol), Br-BCB (2.93g, 16 miUimol), and 30mL(s) ] it over this catalyst for 15 minutes, and this 
reaction mixture was stirred at 80 degrees C overnight. 

This reaction mixture is cooled to a room temperature, and it is 200mL. It diluted with the hexane, 
and filtered through the layer of diatomaceous earth, and this diatomaceous earth was washed by the 
hexane (3x40mL). The mixture which added the 70% tert butylhydroperoxide solution of lOmL(s) to 
this filtrate, and was obtained was stirred at the room temperature overnight, and it filtered through 
diatomaceous earth. The up hexane layers of this filtrate were collected, and it washed and rinsed 
with the saturation NaCl solution, and dried on MgS04. 

This hexane solution is condensed to 50mL(s), it cools at 0 degree C for several hours, superfluous 
triphenylphosphine oxide was settled, filtrate was evaporated, and the yellow semisolid (16g, 93% of 
yield) was obtained. It was found out that this matter is the same structure (however, m= 5.3) as an 
example 21. 

Other properties in the solid state of this matter are as follows. It is liquid crystal, strong UV 
absorption (lambdamax 365nm), 447, and 473 to 100 degrees C. And 51 Inm 419nm which has a 
minor peak Photoluminescence which can be set. It stiffened by 200 ** and the thin film was 
stiffened by 1 hour and 250 ** by 225 ** for 1 hour for 1 hour. Although UV absorption of this film 
is before and after hardening and is essentially the same, a major photoluminescence peak is 512nm. 
It shifted. 

Example 24-BCB The cap oligo (9 9 - G n - hexyl) fluorene -2, 7*-diyl It is 2 and 7-dichloro to a 
reactor. - 9 Nine - G n - Hexyl fluorene (8.1g) The xylene and DMF of 20 millimols, Br-BCB (l.lg, 
6 millimol), a nickel complex (172mg, 0.6 millimol), zinc dust (3.92g, 60 millimol), TPP (2.62g, 20 
millimol), and 30mL(s) 1 :4 mixture was put in. This reaction mixture was stirred at 80 degrees C in 
nitrogen-gas-atmosphere mind. 

1.5 The solvent mixture of lOmL(s) was added to the pan after time amount, and stirring was 
continued for 20 hours. It dissolved in chloroform (lOOmL) and product mixture was filtered. 
Chloroform was removed in the vacuum and the residue was stirred with the acetone (600mL). This 
acetone insolubility solid-state is isolated by filtration, and it dries in 60 degrees C overnight among 
a vacuum, and is 3.89g. The yellow particle was obtained. 
This is Proton NMR. It was identified that it is as follows. 




m = 28.4 



The solid-state film of this matter is 382nm. UV absorption which can be set and 427, and 440 And 
48 Inm The photolvuninescence which can be set was shown. 

This acetone solution was condensed and it mixed with ethanol (300mL). The precipitating solid- 
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state is isolated, and it dries and is 2.22g. The particle of light yellow was obtained. This is Proton 
NMR. It was identified that it is as follows. 




Ren- ^d^i^jV 
m = 7.3 



The solid-state film of this matter is 383nm. UV absorption which can be set and 421, and 442 And 
475nm The photoluminescence which can be set was shown. 

Luminescence wavelength was not shifl:ed, even if it carries out this film like an example 22 and 
stiffened it. DSC of both matter By analysis, it is BCB. Generation of heat by crosslinking reaction 
expected was shown. 

Example 25-BCB Cap oligo (9 9 - the JI (2- methoxy carbonylethyl) fluorene -2, 7 -diyl) It is 2 and 
7-dibromo to a reactor. - 9 Nine - A JI (2- methoxy carbonylethyl) fluorene (9.92g, 20 millimol), a 
nickel complex (172mg and 0.6 millimol), zinc dust (2.93g, 60 millimol), and TPP (2.62g, 10 
millimol) were put in. This reactor was exhausted and it filled with nitrogen several times. The 
solution of Br-BCB (1.46g and 8 millimol) in DMAc (30mL) which carried out the flash to this 
reactor for 45 minutes with nitrogen beforehand was added. This mixture was stirred at 80 degrees C 
for 20 hours. The resultant was diluted and filtered under chloroform (300mL). Filtrate was 
condensed, it suspended in ethanol (300mL), and the solid-state of detailed yellow was obtained. 
This was filtered and the methanol washed. This product was dried at 50 degrees C among the 
vacuum ovemight. Proton NMR It was shown by analysis that they are the following structures. 



R = CH2CH2CO2CH3 
m « 14.7 



This resin is the first DSC to 300 ** from 25 degrees C. Many transition was shown between scans. 
The re-scan showed Tg of 151 **. The solid-state film of this matter is 368nm. It is 431 to UV 
absorption list which can be set. And 466nm The photoluminescence of the same reinforcement 
(latter one is broadcloth) which can be set was shown. A luminescence peak is 540nm if it is made to 
harden by the approach of an example 22, It shifted. 

Example 26-BCB Cap oHgo (9 9 - the JI (2- ethylhexyl) fluorene -2, 7'-diyl) 37.9g (60 millimol) 2, 
7-dibromo - 9 Nine - JI (2- ethylhexyl) fluorene. The example 21 was repeated using DMAc of 1 1 .8g 
(180 millimol) zinc dust, 4.4g (24 millimol) Br-BCB, 7.8g (30 millimol) TPP, a 0.52g (1.8 millimol) 
nickel complex, and 90mL(s). After making it react at 80 degrees C for 23 hours, the contents of a 
reactor were mixed with toluene, it stirred with the hydrochloric-acid water solution, and superfluous 
zinc was made to consume. This toluene solution is washed twice with water, was evaporated, and 
yellow syrup was obtained. This was dissolved in the hexane (500mL) and it stirred with the 70% 
tert butylhydroperoxide of 50mL ovemight. By stirring with the water solution of a sodium 
hydrogensulfite, superfluous peroxide was made to destroy and water washed this hexane solution 
several times. It let the solid-state of the yellow obtained by evaporating a solvent pass in the short 
column (the diameter of 2 inches, height of 2 inches) of silica gel. The desired product was made to 
flow out by the several 1. hexane. The set hexane solution was evaporated again and the residue was 
dissolved in the toluene of 80mL(s). 

It flowed into the methanol which 1 .2L stirred by making this toluene solution into thin flow. The 
precipitating solid-state cakes were collected, it dissolved in the hexane, and this solution was dried 
on sulfiiric anhydride magnesiimi. This solution was evaporated and oil was obtained. They are 90 
degrees C and 0.5mmHg about this. It is 14. 8g about the BCB-cap oligomer which sets, removes 
volatile matter and has the following structures. It obtained. 
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m - 7.4 



Sample Ig of this matter was put into the round bottom flask which repeated exhaust air and argon 
restoration several times. Subsequently, this flask is put into an oil bath, and it heats to 150 **, and is 
O.SmmHg. It exhausted for 30 minutes. Afl:er filling an argon in a flask, the temperature of an oil 
bath was raised to 180 **. In the argon ambient atmosphere, at this temperature, the sample was 
heated for 24 hours and it cooled. DSC By analysis, it is BCB. It was shown that 44% of the radical 
reacted among B steps. The spin coat was carried out on the quartz disk using the xylene solution of 
this B stage resin. This disk was heated firom 25 degrees C at the rate of 3 degrees C / min to 250 ** 
in nitrogen-gas-atmosphere mind, and it held to 250 ** for 1 hour. Thereby, the smooth film with 
high photoluminescence (blue) which does not essentially have a pinhole and other defects and 
which constructed the bridge was obtained. 

Example 27-hydroxyphenyl cap oligo (9 9 - the JI (2- ethylhexyl) fluorene -2, 7 -diyl) 19g (30 
millimol) 2, 7-dibromo - 9 Nine - A JI (2- ethylhexyl) fluorene, 6g (90 millimol) zinc dust, 3.45g (12 
millimol) 4-BlJROMO phenyl - t - The example 21 was repeated using DMAc of the 
butyldimethylsilyl ether, 3.9g (15 millimol) TPP, a 0.26g (0.9 millimol) nickel complex, and 50mL 
(s). The reaction was performed at 80 degrees C for 21 hours. The reaction mixture was diluted with 
toluene (200mL), it filtered through the filter, and unreacted zinc was removed. The rotary 
evaporator removed toluene firom this filtrate, the residue was shaken with water, and it extracted by 
the hexane. This hexane was again filtered through the filter and filtrate was stirred with the 70% tert 
butylhydroperoxide of 15mL(s) overnight. By stirring with the water solution of a sodium 
hydrogensulfite, superfluous peroxide was made to destroy, this solution was repeated, and it washed 
with water. Filtration removed triphenylphosphine oxide. A hexane is evaporated and they are 120 
** and 0.5mmHg to a pan. It set, volatile matter was removed in 1 hour, and the semisolid was 
obtained. This was dissolved in toluene (60mL), and the methanol was filled with it, having used this 
toluene solution as thin flow. The cake with which this semisolid precipitated was dissolved in the 
hexane. It is lO.Og by drying and carrying out the strip of this hexane solution. The semisolid in 
which powerfiil photoluminescence (blue) is shown was obtained. NMR of this matter The spectrum 
was in agreement with the structure where flie following is expected. 

R = 2- JL^ 
m = 7.5 



Me 



\ 

c*Bu — SiO^ 

/ 

Me 




t-Bu 



The above-mentioned matter was flowed back with the solution of a tetrahydrofiiran (lOOmL) and 
concentrated hydrochloric acid (5mL) for 6 hoius, and desilanizing was performed. NMR of this 
product The spectrum was in a gree ment with the structure where the following is expected. 




xn = 7.5 
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Example 28-SHIANATO phenyl cap oligo (9 9 - the JI (2- ethylhexyl) fluorene -2, 7'-diyl) The 
phenol nature matter (6.5g) from an example 27 was dissolved in methylene chloride (75mL), and it 
mixed with 2.5g cyano gene bromide in the reactor. The obtained solution is cooled at -20 degrees C, 
and they are 3mL(s) to this. The solution of triethylamine and the methylene chloride of lOmL(s) 
was added over 3 minutes. This mixture was stirred in -10 degrees C for 1 hour, subsequently dilute 
hydrochloric acid washed, and it dried on salt-free magnesium sulfate. Removal of the solvent 
obtained 6.5g brown oil. This showed the infrared-absorption band expected about a cyanate radical, 
and the absorption band to a phenoUc group was not shown. It refined further through this oil to the 
short silica gel column, and the yellow semisolid in which powerful photoluminescence (blue) is 
shown was obtained. NMR of this matter The spectrum was in agreement with the structure where 
the following is expected. 




2- xf-;l/^4-v';U 

7.5 



An example 29-2, 7-dichloro -9 - Polymerization of a benzoRIDENIRU fluorene TPP (2.00g and 8 
millimol), zinc dust (3.02g, 31 millimol), and a nickel complex (0.26g and 1 millimol) were added to 
the magnetic stirrer, the rubber septum, and the desiccation reactor equipped with the inlet port by 
which the snow figure was carried out to the list at the vacuum and the nitrogen manifold. Exhaust 
air and a nitrogen purge were performed 7 times, and this reactor was heated at 40 degrees C. 1- 
methyl -2 - Pyrrolidinone (NMP) (lOmL) was added by the syringe. This reaction mixture was 
stirred by about 250 rpm. This solution was colored dark reddish-brown after several minutes. They 
are 2 in NMP (7.0mL), and 7-dichloro to this reaction mixture. - 9 - The solution of a 
benzoRIDENIRU fluorene (3.23g, 10 millimol) was added. This was stirred in 80 degrees C for 48 
hours. 

The acetone (300mL) was filled with this reaction mixture, and the polymer was settled. 
Precipitation of sour orange-gray was collected and the acetone (2xl00mL) washed. A solid-state is 
ground to powder after an air dried, and they are 250mL(s) about this powder. 3-N HCl It added 
slowly. This mixture was stirred for 3 hours and precipitation was orange at this time. These solid- 
states were collected, and it washed with water (3xl00mL), and, subsequently was air-dry ovemight. 
Subsequently, this solid-state was dried at 60 degrees C within vacuum oven ovemight, and the 
powder of 2.46g (98% of yield) orange was obtained. Based on yield and spectrum data, the 
structure of this polymer is as follows. 




The film of this polymer that carried out the cast on the quartz disk fi-om the chloroform solution is 
368nm. UV absorption and powerful 571nm made into a core The broadcloth photoluminescence 
band made into a core was shown. 

An example 30-2, 7-dichloro -9 - A benzoRIDENIRU fluorene, and 2, 7-dichloro - 9 Nine - G n - 
Copolymerization of a hexyl fluorene (1:1) 1.62g (5 millimol) 2, 7-dichloro -9 - BenzoRIDENIRU 
fluorene And 2.02g (5 millimol) 2, the 7-dichloro -9, 9-G n in DMAc (15.0mL) - The example 29 
was repeated using ttie hexyl fluorene. The solution which added this reaction mixture to methylene 
chloride (200mL), and was obtained was filtered, and imreacted zinc was removed. Slowly in 
addition to the acetone (300mL), the purification object was settled after condensing this filtered 
solution. Yellow precipitation is collected, and it washes and (3x50mL) dries with an acetone, and is 
1.79g. 1:1 copolymers were obtained. 
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The structure can chEinge, as shown below, and it consists of a block of two monomer units. The film 
which carried out the cast on the quartz disk from the chloroform solution is 370nm. It is 417 to 
powerful UV absorption list made into a core. And 551nm The photolimiinescence band made into a 
core was shown. This copolymer is expresse d wit h the following structures. 




An example 3 1-2, 7-dichloro -9 - A benzoRIDENIRU fluorene, and 2, 7'-dichloro - 9 Nine - G n - 
Copolymerization of a hexyl fluorene (1:4) 0.65g (2 millimol) 2, 7-dichloro -9 - BenzoRIDENIRU 
fluorene And 2 [ 3,23g (8 millimol) ] in NMP (15mL), T - Dichloro -9, 9-G n - The example 30 was 
repeated using the hexyl fluorene. At 80 degrees C, this reaction mixture was stirred for 48 hours, 
and, subsequently to methylene chloride (200mL), was added. This methylene chloride solution was 
filtered through the filter, and zinc was removed. Slowly in addition to the acetone (200mL), the 
polymer with a yellow of l.Og was obtained after condensing the filtered solution. The acetone 
solution was condensed and, slowly in addition to ethanol (200mL), the polymer (1.3g) was settled 
further. Based on yield and spectrum data, the structure of this polymer is as follows. 




The film which carried out the cast on the quartz disk from the chloroform solution is 370nm. It is 
470 to powerful UV absorption list made into a core. And 522nm The photoluminescence band made 
into a core was shown. 

Polymerization of an example 32-2 and a 7-dichloro-9-(3, 5, and 5-trimethyl HEKISHIRIDENIRU) 
fluorene The example 29 was repeated using the 2 and 7-4. 5g (10 millimol) dichloro-9in DMF 
(15mL)-(3, 5, 5 - trimethyl HEKISHIRIDENIRU) fluorene. This reaction mixture was stirred at 80 
degrees C for 28 hours. This reaction mixture was added to the acetone (200mL), and the product 
was settled. These precipitation was collected, and it was air-dry, ground to powder, and, 
subsequently to the water solution (300mL) of 3N HCl, added. This mixture was stirred for 3 hours 
and the zinc metal was dissolved. Precipitation of yellow orange was collected, it washed and dried 
with the methanol (3xl00mL) and the acetone (3xl00mL), and the 2.5g product was obtained. This 
product was meltable to hot 1 and 2-dichlorobenzene. The melting point was 306 **. 
Polymerization of an example 33-2 and a 7-dichloro-9-(5-NORUBORUNENIRIDO-2- en) fluorene 
The example 29 was repeated using the 2 and 7-4. 3g (10 millimol) dichloro-9in DMF (20mL)-(5- 
NORUBORUNENIRIDO-2- en) fluorene. This reaction mixture was stirred at 80 degrees C for 26 
hours. This reaction mixture was added to the acetone (200mL), and the product was settled. 
These precipitation was collected, and it was air-dry, ground to powder, and, subsequently to the 
water solution (300mL) of 3N HCl, added. This mixture was stirred for 3 hours and the zinc metal 
was dissolved. Precipitation was collected, it washed and dried with the methanol (3xl00mL) and 
the acetone (3xl00mL), and the 3.0g product was obtained. 



[Translation done,] 
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